. 


| | 
NEWS IN PERSPECTIVE | 


ECONOMIC CLIMATE 


LEVELLING OFF of the business rise, 
noticeable in recent weeks, is no cause 
for alarm. The rate of economic activ- 
ity is still high. There are signs 
that when the economy breaks out of its 
Currents period of *consolidation, it 
will move higher. Members of the Na- 
tional Association of Purchasing Agents 
confirm that some of the steam is out of 
the boom. Production is still moving 
Up,abULEnOLeaS= fast at it was. In the 
same way, new orders are rolling in to 
mostyindustries at a satisfactory clip, 
but order backlogs are not growing as 
quickly as they were a few months ago. 


SLOWDOWN IS HELPFUL in the eyes 
of many economists. It will prolong 
the period of proSperity and aid in 
avoiding the instability that could 
eaSily beset an economy forced into a 
pattern of unsustainable growth. In- 
ventories have built up quickly. They 
now stand close to a two-year high. 
Sales at the manufacturers' level have 
not risen proportionately. New orders 
show a modest dip, but they are still 
higher than a year ago. Construction is 
rolling along nicely, with new records 
showing up on the books. Even home- 
building, which has been slowed by rela- 
tively high interest rates, is expected 
to push to a higher level later in the 
year. 


BUSINESS INVESTMENT PLANS are a 
particularly bright spot in the outlook. 
All major industries plan to put more 
money into plant and equipment this year 
than last. In 1960, capital spending 
is expected to total $37-billion, up 
14 percent ($4.5-billion) from 1959. 
Manufacturers of durable goods will 
hike outlays by 33 percent; nondurable 
goods makers will move up 19 percent. 
Electric utilities plan to jump capital 
expenditures by 7 percent. Ona 
Seasonally adjusted basis, investment in 
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the first half will run at a rate of 
$36-billion or so. This argues a rate 
of $38-billion in the second half, giv- 
ing the economy a forward Shove at an 
opportune time. 


MANAGEMENT VIEW 


DETROIT EDISON RESEARCHERS have 
built and tested laboratory models of 
fuel cells and thermoelectric generators 
as part of the effort of a recently ap- 
pointed Advance Project Committee "to 
insure broad coverage of research and 
development which might have a bearing 
on the company's business." The Detroit 
utility noted in its annual report that 
this program includes a number of studies 
of the feasibility of converting heat 
and electrical energy directly into 
electricity, but is concerned with all 
phases of utility operation. 


"OUR RESIDENTIAL CUSTOMERS used 
an average of more than 2% times as 
many kwh in 1959 as they did in 1949," 
Tampa Electric's Wm. C. MacInnes told 
the N. Y. Soc. of Security Analysts re- 
cently. He added: "This use can be ex-= 
pected to more than double before the 
end of the present decade." Construc- 
tion requirements for the Tampa utility 
by 1965 ($150-million) will nearly dou- 
ble the firm's present plant investment 
of $160-million, Mr. MacInnes reported. 


SCHOOL AND CHURCH HEATING with elec- 
tricity in western Pennsylvania are due 
to get a 25 percent reduction in rate 
beginning in May, if the Public Utility 
Commission okays a West Penn Power ap- 
plication for revision to the lowest 
charge (2.5-cents for each kwh after 
the first 1200 used monthly) the utility 
has had. 


MEDICAL INSURANCE PLAN adopted by 
the Potomac Electric Co. and called the 
first such comprehensive program in the 
U. S. is cost-free to employees. The 
utility pays for employees, but they 
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pay for a spouse ($6.84 a month) plus 
$3.01 more for coverage of their chil- 
dren. Maximum benefits are $15,000 for 
each insured, and the plan continues 
after employees retire. 


EMPLOYEE RECREATIONAL FACILITIES, 
now operated by nearly 100 companies 
affiliated with EEI, are best controlled 
by employee-elected boards, the compa- 
nuesshind.  Lovomac) BlectiricmGo.mmeic mes 
tomestablish such eracw ili tics a smcc— 
veloping a recreation center on a 519- 
acre area originally purchased for use 
in connection with a proposed generat- 
ing station . . . and the employee gov- 
erning body is deciding the activities 
to be included. 


"THE HUMANS INVOLVED must offer 
understanding, foresight, courage, and 
above all cooperation" to Surmount the 
problems involved in utilizing the 
waterpower resources with which the 
Pacific Northwest is generously endowed, 
BeeGe Hb heGtird CS epre sen Amt «mm GIrls — 
Served recently. He warns: "The rivers 
are big and they have many and compli- 
cated problems--engineering, financial 
and political. The handling of these 
problems can only be set back by emo- 
tionalism, wishful thinking or looking 


at facts from the angle of pre-determined 


views." (Last month, the national plan- 
ning associations, of thesU. /S. and. Can— 
ada urged an early start in harnessing 
the Columbia River--See page 46--and 
Canadian Foreign Affairs Minister How- 
ard Green expressed the opinion the 

U. S. Congress would give quick approval 
to a treaty, after which development can 
Start without delay. ) 


WASHINGTON INFLUENCE 


ANTITRUST POLICY is getting tougher. 
Out-of-court settlements with firms ac- 
cused of violating antitrust laws in 
dealing with state and local governments 
(through such devices as rigged or col- 
lusive bids) will be made only if ac- 
companied by an admission of guilt. On 
the basis of such "consent decrees," 
damage suits can be started by state and 
local authorities. Furthermore, private 
treble damage suits against such firms 
may be facilitated by this new policy. 
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The indictments in two of the Jus- 
tice Department's current suits against 
the electrical equipment manufacturers 
charge a collusive bidding and price- 
fixing conspiracy injuring municipali- 
ties, utility districts, power authori 
ties, and cooperatives in at least 34 
States. Successful state or federal 
criminal or civil actions--especially 
when preceded by thorough discovery or 
grand jury proceedings--could be a use- 
ful source of evidence on which to base 
a damages action, the Justice Dept. ad- 
vises state attorneys general. 


DEPRECIATION ACCOUNTING RULES, long 
a bone of contention, have been clari- 
fied by the Securities and Exchange © 
commission. (See page 46.) 


TAX DEPRECIATION RULES are not 
likely to be changed by Congress this 
year. The Ways and Means Committee has 
heard Administration requests to impose 
the income tax rate, rather than the 
capital gains rate, on any profits made 
in selling depreciated property. Busi- 
ness interests have sought quicker de- 
preciation as an incentive for replace- 
ment of an estimated $90-billion in 
obsolete plant equipment. Chances are 
that Congress will defer action until 
next year, when a wholesale overhaul of 
the Tax Code. is anticipated. 


SUBSIDIES WILL BE STUDIED by the 
Congressional Joint Economic Committee. 
An objective survey will begin this 
year, deSigned simply to identify both 
SubSidies and "items of omission which 
give rise to identifiable special group 
benefit." 


NO ENERGY SHORTAGE is immediately 
in sight, according to the JointyEco= 
nomic Committee. But the group says 
that "the variety and extent of govern- 
ment regulation, coupled with a complex 
or relationships, needs considerable 
Study." The Committee wonders whether 
"the government itself by its policies 
is not adding unnecessarily to the eco-= 
nomic complexities and uncertainties" 
surrounding regulated industries. 


WATER RESOURCES PLANNING and devel- 
opment bill introduced by Rep. Aspinall 
(D., Colo.) may get Administration ap- 
proval. Deputy Budget Director Elmer 
B. Staats wrote Sen. Murray (D., Mont.) 
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that there is no reason to pass’ 4 pro- 
posed federal law on resources and con= 
servation. He added: “In the area of 
water resources planning and develop- 
ment, where federal responsibility is 
divided among several agencies, we are 
inclined to believe that the principal 
improvement that could be made in or- 
ganization at this time would be to 
provide statutory authority for the 
President to eStablish, as needed, re- 
gional or river basin commissions with 
authority to cooperate with the affected 
state governments." 


LOBBYING EXPENSE RULES which appear 
to question deductibility of ECAP would 
be changed by Rep. Hale Boggs (D., La.). 
He seeks quick Congressional approval of 
a bill to permit deductibility of "ex- 
penses lawfully incurred in supporting 
or opposing or otherwise influencing 
legislation." The bill is endorsed by 
the Commerce Department. Treasury is 
COOlMLORPL. Dut Says that it's up, to 
Congress to make new rules. 


1961 BUDGET has been cut by $10- 
million as a result of changes in pub- 
LeCu power projects. “ihe, President» told 
Congress that a labor dispute will make 
it possible to defer $8.5-million re- 
quested for the Glen Canyon unit of the 
Colorado River Storage project. A re- 
quest of $1.5-million for equipment for 
the Bonneville Power Administration 
turned out to be unneeded. 


AEC'S BUDGET has been defended by 
Chairman McCone before the JCAE. Most 
controversial request was for a hike to 
$95.5-million (with a ceiling of $110.5- 
melion) in funds for, the cooperative 
power demonstration program. This is 
an increase of $10-million. Also re- 
quested was $15-million for research 
support of unsolicited power reactor 
proposals from the utility industry. 


AEC PATENT POLICY has been criti- 


cized by the National Association of Man- 


ufacturers. It made two recommendations 
to WCAEs (1) delete patent references 


from the Act except possibly those having 


to do with "weapons, secrecy or compen- 
sation so that in the non-weapon field 
there will be a uniform patent law" and 
(2) revise contracting procedure "to 
afford the contractor ownership of U. S. 


Electric Light and Power, April 1, 1960 


and foreign patents covering inventions 
and discoveries arising out of or result- 
ing from government contracts" with own- 
ership subject to a free, non-exclusive 
license from the government. 


A-POWER PLANTS IN ANTARCTICA have 
been proposed, by sen. Jackson (D., Wash. )-. 
Use of small nuclear plants now under 
development, he says, would obviate ex- 
pensive transport of fuel, contribute to 
research, and add to oursinternational 
prestige. Preliminary cost estimates 
Show that McMurdo Sound Station--the 
largest of the three--would be "on the 
order of $9-million fully installed" 
with Byrd and South Pole stations sub- 
Stantially less. 


INDUSTRY SIFTINGS 


COST REDUCTION PROGRAMMING achieves 
a "breakthrough" with a new Minneapolis- 
Honeywell system that "eliminates end- 
less manual program coding by enabling 
the computer to translate simple state- 
ments in English into its own detailed 
machinesinstructions." sKnownvas. FACT 
(Fully Automatic Compiling Technique), 
the system "makes it possible to write 
and check out programs five to ten times 
faster than by previous manual tech- 
nigues."” according to Pres. W. W. Finke; 
of M-H's Datamatic Division. 


RENT-A-COMPUTER PLAN offered by GE 
makes its miniaturized A-C network 
analyzer available (at a monthly fee 
of $180) for analyzing transmission 
problems and calculating power system 
design. 


YANKEE ATOMIC is well ahead of 
schedule, Pres. William Webster told 
INC 5 Ieyilore ineny OGEibue joy? dhol al, abet 
stead of the Aug. 1 target date. Out 
of the $50-million for plant and the 
$7-million for nuclear core, expenses 
and working capital, even some savings 
may be posSible in the project coopera-— 
tively developed by 11 New England 
Titel tales. 


TVACS RATED® CAPACITY now is 11;=— 
386, 710-kw. 


"KNOW YOUR ELECTRIC RANGE," the 
popular EEI home service booklet, is 
now available in a new updated edition. 
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STEAM-GAS TURBINE UNITS may be the 
best way of holding down costs for 
small and medium size utilities that are 
expanding two Kaiser Engineers proposed 
to an ASME gas turbine and hydraulic 
conference held in Texas last month. 

"A steam-gas turbine exhaust fired 
cycle" can offer a "Substantial cost 
savings plus a gain in plant efficency" 
over steam-electric combinations, ac-= 
cording to M. Eisler and W. M. Sybert. 


CONEDISON SOLD $60-MILLION worth of 


preferred stock last month, when eight 
institutional investors bought 600,000 
shares in one of the biggest private 

transactions in public utility history. 


THE ST. LAWRENCE PROJECT is the 
first annual award winner of the Ameri- 
can Society of Civil Engineers--"the 
outstanding civil engineering achieve- 
ment of the year." Four entities of 
the U. S.-Canadian project will receive 
plaques at Massena, N. Y., on May 19. 


HOUR-OF-WORK COST in the steel in- 
dustry (about $4 in '59) is about 30 
percent greater than the government- 
compiled "wage rate for steel industry 
employees," U. S. Steel points out in 
its '59 annual report. Reason for this 
disparity, says Us S.2Steel, is the 
failure of government to figure so- 
called "fringes"--the effects of pay- 
ments for time off and for employee 
benefits. 


UTILITIES' ISOTOPE WORKSHOP, perhaps 
the first in the nation to have the co- 
ordinated sponsorship of the electric 
companies of the state, was held at 
Yale University March 30-31. To help 
Connecticut industry stay competitive, 
radioisotope uses are being promoted 
for their cost-saving possibilities in 
manufacturing. Conn. Le & P., Hartford 
Elect., United Illuminating and Housa- 
tonicer.° 5S. joined the AG. = COnn.be-= 
velop. Comm. and Yale staged the work- 
Shop. Another goal: a Radioisotopes 
inst2tute Lor the state. 


TOP SAFETY RECORDS in '59 include: 
Central Illinois Light Co. (honored the 
National Safety Council for the lowest 
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accident frequency rate of any U. 5S. 
utility in its class) ; Cleveland Elect. 
Illuminating Co. and Monongahela Power 
Co.--both with the "best accident pre= 
vention records in company history." 


FIRST "TOTAL ELECTRIC" Gold Medal- 
lion Home in the U. S.--one of 16 to 
to be built in a Westinghouse program 
co-sponsored with utilities throughout 
the county--has been completed in Tampa, 
Fla. In the custom-designed home elec- 
tricity provides year-'round climate 
control, illumination, entertainment, 
and other services and functions. 


FIRST 500-MEGAWATT UNIT being built 
by a private U. S. utility (Commonwealth 
Edison) will be served by a steam gen- 
erating unit to be supplied Combustion 
Engineering. Shipping date for the C-E 
boiler is July, 1961; completion date 
for the plant is 1965- 


--From Irving Trust 


First quarter totals of financing 
by electric utility companies with 


assets of over $35-million was $417- 
million, including $324-million of 
debt, $70-million of preferred, and 
$23-million of common. This was 
somewhat less than one-quarter of the 
estimated total for the year. 


So far about $351.5-million has 
been scheduled for the second quarter ; 
$264.5-million of debt, $2-million of 
preferred, about $60-million of common 
and $25-million of a type not yet de- 
termined. At this rate, somewhat less 
than one-half of the year's estimated 
financing will be completed by the end 
of the first half of 1960, leaving the 
possibility that scheduling may be 
heavier later in the year unless more 
issues are put into the second quarter. 


The largest electric issue coming 
up in the second quarter is the $40- 


million of Southern Electric Generating 
Company bonds in June. 
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Naughton Charges Dems 
Adopted Socialist” Plan 


Socialization of America’s electric 
industry is openly advocated in the 
platform on energy which Western 
Democrats adopted in February at 
Albuquerque, N. M., according to 
KE. M. Naughton, Utah Power & 
Light Co. president. 

Mr. Naughton said that the West- 
ern Democratic Plan “has exactly 
the same aim as a plank adopted by 
the Socialist Party in 1928.” 

At Albuquerque, Mr. Naughton 
asserted, Democrats voted to “foster 
development of efficient regional 
giant power systems from all 
sources, hydro, thermal and nu- 
clear, with utility responsibility to 
supply low-cost electricity at whole- 
sale to all retail electric systems— 
public, private and cooperative.” 

The 1928 Socialist plan, he said, 
advocated nationalization of our 
natural resources and establishment 
of “a publicly-owned power system 
under which the Federal govern- 
ment shall cooperate with the States 
and municipalities in the distribu- 
tion of electric energy at cost.” 

Mr. Naughton said the Socialists 
finally abandoned this open advo- 
casy of nationalizing the electric 
industry and decided to accomplish 
their aims indirectly through infil- 
tration of their ideas and concepts 
into other political parties and gov- 
ernment agencies.” 

Mr. Naughton said members of 
the Socialist party did infiltrate into 
government and held responsible 
positions, thus helping shape a 
course which has increased public 
power from 6-percent of installed 
capacity in 1930 to 24-percent last 
year. 

Referring to his company’s plans 
to construct transmission lines to 
market Utah’s share of Colorado 
River project power, he declared 
that if the Federal government in- 
sists on building the lines, various 
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agencies supported by taxes would 
by 1970 lose over $500,000 annually, 
of which nearly 70-percent would 
go to schools. 


Kitchen Carnival Promotion 
Hits Peak Tempo In April 


Edison Electric Institute’s All- 
Electric Kitchen Carnival promo- 
tion is in the midst of a two-month 
industry-wide activity in selling 
major electric appliances for the 
home. During March and April, 
newspapers across the country, na- 
tional consumer magazines and 
trade journals are helping electric 
utilities, dealers, distributors and 
manufacturers to promote the All- 
Electric Kitchen Carnival. 

Electric utilities locally are spon- 
soring advertising and promotional 
campaigns in their service areas 
making use of newspaper linage. 
A Kitchen Carnival kit promotional 
and other promotional aids will help 
merchandise the event locally, 
while supporting ads and themes 
will be carried by the Live Better 
Electrically Program in Saturday 
Evening Post March 5 and April 30 
and Life Magazine March 28 and 
April 11. 

Reprints of the LBE trade ad or 
merchandiser serve as presentation 
pieces in encouraging distributor 
and dealer support. 


MANAGEMENT / MARKETING 


Utility Stocks—Too Good 
To be Least Understood’ ? 


“Utility stocks are less under- 
stood by investors than any other 
group of securities,” in the opinion 
of Frederick W. Page, a partner of 
J. & W. Seligman & Co., and vice- 
president, Tri-Continental Corpora- 
tion, the nation’s largest diversified 
closed-end investment company. 

“T believe that the investing pub- 
lic is completely misinformed both 
as to what can be obtained from an 
investment in an electric utility 
stock and the basic financial factors 
contributing to the investment 
merits of such stocks,” Mr. Page 
recently told a private group of 
business and financial men. 

Mr. Page listed “among the more 
prevalent misconceptions” the be- 
liefs that (1) utility earnings are 
hurt by inflation, (2) tight money 
conditions have a particularly 
harmful effect on utilities, (3) util- 
ity stocks are defensive in charac- 
ter, and therefore, should be bought 
only at times of uncertainty, and 
(4) utility stocks are income pro- 
ducers but have very limited growth 
potential. 

Mr. Page declared, “It is evident 
that there are many utilities whose 
records would support the popular 
concept that utilities are defensive 
and sluggish and do relatively 
poorly during inflationary stock 
market conditions. “However,” he 
maintained, “it is equally evident 
that there is a large group of select- 
ed electric utilities that, because of 
their superior earnings trend, can 
keep pace with the best of the in- 
dustrials and can outperform the 
averages over a period of time.” 

On the average, he declared, the 
electric utility stocks in Tri-Conti- 
nental’s portfolio “have shown for 
the past ten years an earnings 
growth trend that is twice the rate 
of the Dow-Jones Industrial stocks. 
As an outstanding example, Florida 
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Power & Light’s per share earnings 
during the 1950s grew at a faster 
rate than did those of Minnesota 
Mining or Minneapolis-Honeywell, 
two widely-accepted growth com- 
panies,” he observed. 

The features of these stocks have 
not been fully recognized by inves- 
tors, Mr. Page suggested. However, 
“T am confident that over a period 
of time ... the merits of utility 
growth stocks will be more fully 
reflected in the market.” 

To support his view, Mr. Page 
asked, ‘““Where in the industrial field 
can you find stocks of companies 
with a 10-percent to 16-percent 
earnings growth rate selling at 20 
to 24 times earnings. IBM, with a 
slightly better growth rate of 18- 
percent, sells at 49 times earnings. 
Minnesota Mining, with a 14-per- 
cent growth rate, sells at 44 times 
earnings. Minneapolis-Honeywell, 
with an 11-percent growth rate, sells 
at 31 times earnings. General Elec- 
tric and Dow Chemical, with growth 
rates of 844-percent and 11-percent, 
respectively, sell at 26 times earn- 
ings.” 

“T will not even mention the fan- 
tastic price-earnings ratios of some 
of the smaller electronic or space 
stocks. All of these industrials 
which I have mentioned are subject, 
in varying degrees, to cyclical influ- 
ences, competition, technological 
developments, or style changes. In 
contrast, utilities, which lack these 
risks to any important degree, can 
be bought at much lower price- 
earnings ratios.” 

“It is my opinion,” Mr. Page con- 
cluded, “that over a period of time 
the price-earnings ratios of the 
growth utilities will expand and 
this, together with rising earnings, 
will give very favorable market 
results. The reason for this opinion 
is that recently the market has 
weighted the earnings growth factor 
very heavily. This effort to find 
growth is based on two basic con- 
siderations: High tax rates have 
made capital gains much more de- 
sirable than current income, and 
the steady erosion of the dollar 
makes growth essential if the rav- 
ages of inflation are to be offset to 
any degree. Since these two basic 
considerations are not likely to 
change at an early date, the market 
should continue to be greatly influ- 
enced by the growth factors,” 
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NPA Group Urges Start 


On Columbia River Power 


Before the U. S. and Canada are 
forced to turn to much more costly 
alternative sources of electric pow- 
er, construction of power-producing 
facilities on the Columbia River 
should be undertaken soon enough 
to provide for needs of the Pacific 
Northwest by the mid-’60’s. “Strong 
efforts” should be made by both 
Canada and the U. S. to reach inter- 
governmental agreement, urged the 
Canadian- American Committee of 
the National Planning Association 
and the Private Planning Associa- 
tion of Canada in a joint statement 
issued last month. 

The statement points out that co- 
operative development of the Basin 
would not only unleash tremendous 
power benefits for both countries 
but would also_result in “consider- 
able flood control benefits.” 

“In economic terms. . . the most 
desirable program is one which 
would produce maximum benefits 
over costs, with the addition of the 
most economical projects first, and 
less economical projects subse- 
quently,” the Committee believes. 

The first important step towards 
cooperative development of the 
Columbia River Basin has already 
been undertaken—the development 
of mutually acceptable conclusions 
within the International Joint 
Commission as regards the basic 
principles to be employed in the 
calculation, maximization and divi- 
sion of benefits to be derived from 
joint action—conclusions which have 
not been submitted to the Canadian 
and U.S. governments. 


SEC States Policy On 
Deferred Tax Accounting 


How to indicate in financial state- 
ments the credit arising when de- 
ferred tax accounting is employed 
—a question many a tax accountant 
has pondered—has finally been clar- 
ified by the Securities and Ex- 
change Commission. On February 
29 the SEC released “a statement 
of administrative policy” advising 
interested parties of the recom- 
mended procedure. 

SEC statement concludes: After 
April 30, 1960, any financial state- 
ment filed with this Commission 


The next step, according to the 
National Planning Association, fol- 
lowing governmental review of the 
I.J.C. report in both countries, will 
have to be the negotiation of a suit- 
able framework for cooperative 
action, including the designation of 
appropriate entities to work out 
necessary arrangements under prin- 
ciples accepted by the two govern- 
ments. 

“There would still remain many 
problems of an administrative, legal 
and operational nature to be solved. 
But these could probably be solved 
without undue delay, assuming a 
basic willingness on the part of all 
interested parties to get on with the 
job. As a result, power could flow 
from a joint development program 
to meet the growing power require- 
ments on the Pacific Coast by the 
mid-1960’s.”’ 

The statement had this to say 
about downstream benefits: “We 
are agreed that the upstream coun- 
try is entitled to a fair share of 
downstream benefits in return for 
providing regulated flow. We also 
agree that, under any cooperative 
arrangement, both countries should 
be interested in making “the pie of 
benefits” to be divided as large as 
possible, and that the size of this 


“pie” will depend on the timing and 


selection of projects to be construct- 
ed. The best results can be obtained 
if those projects yielding the great- 
est benefits over costs are construct- 
ed first, and we believe that this 
criterion is already being more 
broadly recognized on both sides of 
the border as a practical guide for 
the selection and timing of projects. 

“Regarding the equitable sharing 
of benefits from cooperative action, 


which designates as earned surplus 
(or its equivalent) or in any man- 
ner as a part of equity capital (even 
though accompanied by words of 
limitation such as ‘restricted’ or ‘ap- 
propriated’) the accumulated credit 
arising from accounting for reduc- 
tions in income taxes resulting from 
deducting costs for income tax pur- 
poses at a more rapid rate than for 
financial statement purposes will 
be presumed by the Commission to 
be misleading or inaccurate despite 
disclosure contained in the certifi- 
cate of the accountant or in foot- 
notes to the statements, provided 
the amounts involved are material.” 
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Columbia River Power? —B. C. Electric Plans New 


What is the water power potential 
of Western Canada, and what’s be- 
ing done to utilize it? 

With a number of key actions 
being taken in recent months, the 
total picture of electric power in 
this part of Canada and its relation- 
ship to the U. S. in the Pacific 
Northwest becomes increasingly 
prominent. 

First, as is well known, about 
one-third of the hydraulic resources 
of Canada and the U. S. is associ- 
ated with rivers and streams which 
rise and flow through the Western 
Cordillera of North America to the 
sea. British Columbia has over 30- 
percent of Canada’s total possible 
hydro-electric development of some 
30-million kilowatts. Less than 
3-million kw of this has been 
harnessed so far. 

Add to B. C.’s 3-million kw the 
5-million installed electrical capac- 
ity of Washington and Oregon, and 
the Pacific Northwest has a present 
total of over 8-million kw. But, with 


the proposed development of the 
Columbia (see accompanying arti- 
cle), the Peace and the Fraser 
Rivers, B. C.’s installed capacity 
would be approaching 18-million 
kw, and the Pacific Northwest on 
both sides of the border would then 
have generating capacity in excess 
of that of all Canada today. 

(As EL&P reported in Jan. 1, 
1960;-the. U.S. “and Canada had 
reached agreement on a final draft 
of principles to be applied in the 
determination and apportionment 
of benefits—including power—from 
cooperative development of the Co- 
lumbia River. At the same time, 
B. C. Electric’s board of directors 
okayed final plans for undertaking 
a 4-million horsepower Peace River 
hydro project, with a definite start 
in 1960.) 

However, since it is unlikely that 
power will be available from these 
rivers before about 1967 or 1968, 
other provisions for power must be 
and are being made. Last month, 
for example, workmen started as- 


Capacity Before and After 


sembling Western Canada’s largest 
turbine generator—a 157,000-kw 
steam driven unit for B. C. Elec- 
tric’s Burrard Station, near Van- 
couver. By the mid-60’s this plant 
is to have a 630,000-kw capacity 
from four such units. : 

When completed, this plant will 
be the major power source for B. C. 
Electric. Then, if there is no hydro 
power available from one of the big 
rivers running through this West- 
ernmost Canadian province, B. C. 
Electric would be expected to add 
two more steam-driven generating 
units to the Burrard plant, with the 
945,000-kw total capacity represent- 
ing a total development cost of 
$100-million. 

(Metropolitan Vickers, now a 
part of Associated Electrical Indus- 
tries, Ltd., is building the four tur- 
bine-generator sets on a $16-million 
contract that makes one of the 
largest electrical export orders ever 
placed in the U. K. Natural gas is 
to be the main fuel, with a variety 
of oils available as secondary fuels.) 


the primary principle suggested by 
the I.J.C. is for the upstream coun- 
try to agree to provide regulated 
flow at the boundary in return for 
an equal share of the downstream 
power benefits delivered at the bor- 
der. That is, the gross power bene- 
fits would be divided equally, with 
each country bearing the costs with- 
in its own borders, and with the 
benefits essentially calculated as 
the increments of power production 
made possible through upstream 
storage.” 


The statement also proposed this 
solution: ‘While the power benefits 
are the most important, there are 
also considerable flood control bene- 
fits. In most cases the flood control 
can be provided without any loss of 
power. Since the flood control bene- 
fits accrue in the United States and 
the service is provided by Canada, it 
is necessary to determine what con- 
stitutes reasonable compensation for 
this service. Here again, it would 
appear appropriate to accept the 
principle of an equal sharing of 


benefits, such benefits perhaps to be 
calculated (on the part of U. S. 
authorities) as the value of flood 
damage prevented.” 

The statement notes that “an 
equitable and mutually acceptable 
joint program for the Columbia 
would help to lay an appropriate 
basis for subsequent development of 
other international rivers—not only 
rivers crossing the Canada-U. S. 
border, such as the Yukon River, 
but also various international rivers 
in other parts of the world.” 


The first general purpose 
sea water conversion 
plant on the Pacific Coast 
(and first in the U. S. to 
operate with a steam elec- 
tric station) started up re- 
cently near Oxnard, Cal. 
First official taste of the 
freshened Pacific Ocean 
water goes to So. Cal. Edi- 
son’s V-P W. L. Chadwick. 
The $250,000 converter (at 
right) is expected to dem- 
onstrate size and other 
factors necessary for 
plants with capacities of 
5 - 10 = million - gallon - 
per-day. 
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OUTLOOK 


by RALPH ELLIOTT 
Washington Editor 


With Grass-Roots Support, Boggs Bill Has A Chance 


Grass roots pressure for enact- 
ment of the Boggs bill, which would 
guarantee the right of individuals 
and businesses to support or op- 
pose legislation without incurring a 
federal tax penalty, has been 
mounting at a surprising rate over 
the past few weeks. There now ap- 
pears to be some chance—although 
at best a slight one at this time— 
that the bill, or perhaps some modi- 
fied version of it, could be enacted 
this year. 

Specifically, the Boggs bill (H.R. 
7123) would nullify Internal Reve- 
nue Service regulations which dis- 
allow for tax purposes any expend- 
itures for lobbying or for advertis- 
ing related to political matters. The 
measure thus would settle once and 
for all the controversy kicked up in 
recent years over whether the gov- 
ernment should be allowed, through 
its taxing powers, to put a price tag 
on freedom of speech. 

The controversy was touched off 
early in 1957 when Senator Ke- 
fauver insisted that IRS rule on the 
deductibility of contributions to the 
Electric Companies Advertising 
Program. Consequently, for more 
than two years the merits of an 
attempted defense of a fundamental 
freedom were largely overshadowed 
by the highly emotional issues in- 
volved in public vs. private power. 
But this is no longer the case. 
Sources of the demands that have 
been pouring into Capitol Hill for 
remedial legislation demonstrate a 
widespread realization that the 
basic issue involved is of deep con- 
cern to just about every form of 
taxpaying American business. 

And now those demands are be- 
ginning to bring action. Looking to 
the probability of holding hearings 
in the near future on the proposed 
legislation, chairman Wilbur Mills 
of the House Ways and Means Com- 
mittee—of which Boggs is a high- 
ranking member—recently request- 
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ed the views of the Treasury and 
Commerce departments. 


The response of Commerce Sec- 
retary Frederick Mueller was an 
all-out endorsement of the Boggs 
bill. “A realistic solution to the 
problem will be found only in ap- 
propriate legislative changes,’ he 
said. “We feel that the sound policy 
would be to permit full deduction 
for all lawful expenditures that are 
related to the business of the tax- 
payer.” 

Mueller emphasized that ‘The 
impact of Government has become 
so pervasive that businessmen and 
the organizations which represent 
their interests often find it neces- 
sary to convey to legislative bodies 
and to the public their views re- 
garding existing or proposed legis- 
lation. Freedom of expression is an 
essential element of a free econ- 
omy.” 

Treasury Under Secretary Fred 
Scribner submitted a far more vo- 
luminous and detailed reply. He 
said the department recommends 
“early consideration” of legislation 
“designed to modify the bar to de- 
ductibility of expenditures in con- 
nection with the legislative proc- 
ess.” Between the lines, however, 
was an unmistakable indication that 
the department feels the Boggs bill 
is too broad. 

A “reasonable” approach, Scrib- 
ner said, would be the allowance of 
deduction of “reasonable expenses 
directly connected with appear- 
ances and submissions at public 
hearings” before legislative com- 
mittees. “Broader legislation may 
well be indicated,” he agreed, but 
should be examined in the light of 
various “policy considerations” and 
the possible need for statutory 
safeguards against abuse. 


A possible source of strong and 
effective support for legislative ac- 
tion is seen in organized labor. Al- 


though none of the major labor 
unions has openly taken a position 
with respect to the Boggs bill, sev- 
eral of them, including the AFL- 
CIO, vigorously opposed the pres- 
ent lobbying regulations during 
IRS hearings on them last Novem- 
ber. AFL-CIO counsel told IRS that 
“political activity is as normal a 
part of labor activity as collective 
bargaining.” 

Under the circumstances, it will 


be surprising, indeed, if the unions * 


do not throw their support behind 
some form of remedial legislation. 


Meanwhile, Boggs is ready for 
action and is pushing for early hear- 
ings on his measure. In a speech to 
the House last month he declared: 


“No tax law, or administrative 
interpretations, should be permitted 
to stand that would impair the abil- 
ity to communicate freely to all 
sections of the public or elected 
representatives, views on legisla- 
tion affecting the economic lives of 
our citizens, either through adver- 
tising, membership in an organiza- 
tion, distribution of literature, or 
any other form of lawful communi- 
cation.” 


He said “It is all very well for 
some to say that tax sanctions im- 
posed on communicating with Mem- 
bers of Congress, either directly or 
indirectly, do not abridge First 
Amendment rights, but simply 
makes the cost of such activities 
nondeductible for tax purposes. 
However, those who hold these 
views, if they be practical men, 
realize that the imposition of puni- 
tive taxes is one of the most effec- 
tive deterrents to the exercise of 
the constitutional rights of every 
citizen to freely express his views.” 

The measure already has an im- 
pressive amount of nonpartisan sup- 
port. To be enacted, however, it 
must have much more—and it must 
be from the grass roots. 
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NUCLEAR 


NEW ENGLAND WILL BE FIRST area in the nation where 
atomic electricity will become competitive, Yankee 
Atomic Electric’s Pres. Wm. Webster noted in his 
presentation for the recent AEC license application 
hearing. He predicts that the plant at Rowe, Mass., 
will be in operation by July 1, a month ahead of the 
planned schedule. 


NUCLEAR MATERIAL INVENTORIES must be reported 
semi-annually by most but not by all holders, accord- 
ing to a new AEC regulation. Exception: ... any 
licensee who during the six months preceding June 30 
had losses or burnup of less than ten grams of special 
nuclear material and did not receive or transfer any 
special nuclear material, or financial responsibility 
therefor, is required to file only an annual report 
as of Dec. 31.” 


VALLECITOS REACTOR LICENSE, subject of a new hearing 
on April 5, will be continued, if the recommendation 
of the AEC’s Reactor Safeguards Committee is fol- 
lowed. The Committee “believes the plant can be 
modified as proposed .. . and operated without undue 
hazard to the health and safety of the public.” The 
Committee anticipates satisfactory operation of the 
control rods in a newly proposed fuel arrangement 
(“because of the applicant’s past experience with this 
type of mechanism . . . and his stated intentions’). 
And, the Committee believes that “the worth of the 
control rods for each substantially different core 
should be measured and evaluated during core load- 
ing in terms of the excess reactivity possibly avail- 
able in that core loading, and in terms of any possible 
malfunction of the control rods to insure an adequate 
shutdown margin under foreseeable conditions.” 


FIVE POWER REACTOR PROJECTS were the subject of 
AEC hearings in the period from mid-November of 
1959 through January of this year, the Commission 
notes in a release on “highlights” of its licensing 
activity. 


GAS-COOLED REACTOR TEST at the National Reactor 
Testing Station in Idaho has been in operation since 
the end of February. As a step in the development 
of a small mobile reactor and power conversion sys- 
tem for the Army, the experiment is aimed at advanc- 
ing the first U. S. direct- and closed-cycle gas-cooled 
reactor system. _ 


HIGH-EXPLOSIVE TESTS in the 17- experiment series 
conducted underground in a Louisiana salt mine were 
completed last month. Seismic effects of the non- 
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nuclear explosions were measured. A new series was 
to have been started in Nevada volcanic rock about 
the end of March. 


“TO CONSOLIDATE B & W EXPERIENCE and align our 
capabilities with the type of nuclear business we ex- 
pect in the future,” according to Dr. L. M. Currie, 
Babcock & Wilcox has reorganized its Atomic Energy 
Division. In it, M. C. Edlund heads a Development 
Dept., R. P. Grimes heads a Contract Dept. and D. A. 
Plunkett supervises a Proposition Dept. Senior Tech- 
nical Advisor is W. M. Breezeale. 


NUCLEAR TRAINING ACTIVITY—In February, Georgia 
Power Co. graduated 32 engineers from its second 
nuclear engineering course (of 52 weeks); and the 
12-man supervisory staff that is to be the nucleus of 
the operating organization for Consumer Public 
Power District’s Sheldon Station is now undergoing 
an extensive 21-week training course, part of which 
is being spent in Canoga Park, Cal., at Atomic Inter- 
national facilities. 


REACTOR SAFEGUARDS COMMITTEE OK has been given 
to the Yankee Nuclear Power Station and to “a re- 
actor of the general type” of the Parr, S. C., atomic 
powerplant, sponsored by the Carolinas Virginia 
Nuclear Power Associates. The Committee has agreed 
that continued operation of the pressurized light 
water-moderated Yankee reactor can be permitted, 
without undue hazard to the public, even with leak- 
age from the primary to the secondary system. 


IN NEW YORK, STATE PARTNERSHIP with private utilities 
in atomic power development was recommended by 
the state’s office of atomic development. But, omission 
of the State Power Authority from the plan angers — 
the latter agency, which argues it wishes “to contrib- 
ute its share.” (Meanwhile, in the Niagara Falls, 
municipal officials are on record as favoring private 
ownership of a nuclear power plant proposed for 
construction in that area.) 


UNCLAD FUEL ELEMENTS of “The Turret” reactor at 
Los Alamos are to be set in a revolving core that will 
simplify recharging and assure more complete burn- 
up. The elements will consist of uranium-impregnated 
graphite porous enough to permit escape of the fission 
products into the coolant (helium gas), which will 
carry these products away. In refueling, spent fuel 
elements will be pushed out of their channels in the 
rotating core, new ones replacing them—while the 
reactor continues to operate. 
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Gold andthe American Economy 


There is no doubt at all that the continued decline 
in the volume of the gold stock of the United States 
has become a subject of increasing concern to the 
financial authorities of the United States Govern- 
ment. During the year 1959 the gold stock of the 
United States was reduced by over one billion dollars, 
and this reduction continues. A comparison of the 
figures from December 1958 to December 1959 are 
as follows: 


Bank Deposits 


plus 
Gold Stock Currency 
Dollars in Billions 
December sl 958 gee ee ee en $20.563 $245.5 
Decembertl 959s ee tee ee, 19.482 251.2 
Change tes eet re ee ee —1.081 


+ 57 


The ratio of the bank deposits plus currency to the 
U.S. gold stock increased to 12.9 at the end of 1959. 

On the chart there is shown the changes in the 
U. S. gold stock, the changes in bank deposits plus 
currency, and the changes in the ratio of these two 
items from the year 1929 to 1959. From this chart it 
seems clear that the volume of money represented 
by bank deposits plus currency continuously will be 
increasing, while the gold stock fails to increase, and 
recently has been showing a steady decrease. 

The current claims of foreign governments on the 
U.S. gold stock, if exercised, would leave the United 
States with a gold stock of not more than $3.5 billion. 
In a discussion of this subject which appeared in the 
issue of February 15, 1959, the following statement 
was included and still obtains: 


“Events now are proving that it is impractical to have an elastic currency 
for domestic use and a rigid price for gold for international use. With the 
volume of credit dollars, represented in the United States by bank deposits 
plus currency, continually expanding—and with the volume of gold stock 
remaining practically unchanged, it is obvious that the danger is present 
at all times for the United States to lose a substantial portion of its gold 
stock.”” 


The continuous increase in bank deposits plus cur- 
rency results basically from the operation of various 
government agencies, which are authorized to ap- 
prove the borrowing of money by private individuals 
or groups, and not, as commonly seems to be accepted, 
from the direct action of the Federal Reserve Bank. 
Agencies authorized to approve the borrowing of 
money in large amounts are, for example, the Housing 
Authority, through which billions of dollars are au- 
thorized every year for the erection of homes, and 
through the Farm Authority, through which billions 
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by A. C. FARMER 


Economic Consultant 


of dollars every year are authorized for the pur- 
chase and storage of commodities. The borrowed 
money finds its way into the banking system and ap- 
pears either as demand deposits or time deposits. 
There is no way of controlling the expanding volume 
of bank deposits plus currency as long as these cur- 
rent domestic programs are continued. 

High interest rates operate as a deterrent to ex- 
panding loans, and high interest rates operate also as 
a deterrent to the loss of gold stock. 

It is probable, therefore, that the present high inter- 
est rates that are being maintained are intended by 
the monetary authorities not only as a preventive to 
higher prices, but, even more importantly, as a de- 
terrent to the further loss of the gold stock of the 
United States. 

The reason why the gold stock of America has 
assumed and will continue to assume a greater and 
greater importance in the American economy and 
in the minds of those who control its monetary pol- 
icies, is the fact that any substantial loss of gold could 
act as a trigger that would result in the transfer of 
money from fixed income securities to equities on a 
scale that could be disastrous. 


GANK DEPOSITS PLUS CURRENCY 
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NUCLEAR POWER-— 


The Role of 


CONSULTING 


ENGINEER 


By R. H. GORDON 


Project Engineer, 


Nuclear Engineering Division, 
Ebasco Services, Incorporated 


ODAY, the utility industry is 
facing a fresh challenge in mak- 
ing effective use of nuclear fuels in 
producing electricity. A new set of 
technical, political and economic 
factors present themselves. They 
must be evaluated on a long range 
basis in order to select the best 
course to be followed by the util- 
ities in the public interest. 
Managements of electric utilities, 
beset with the everyday problems 
of operating a huge energy system 
and producing reliable economical 
service, should, as before, look out- 
side their companies for assistance 
to evaluate nuclear power concepts 
and expected growth and, when 
justified, utilize this source of en- 
ergy in their system expansion. 
To whom shall they turn but 
their trusted and reliable counselor 
—the consulting engineer-construc- 
tor*. For to achieve the industry’s 
prime goal, the consulting engineer 
has, over the past 50 years, coun- 
seled the utility industry in selec- 
tion of fuel, utilization of higher 
steam pressure and temperature, 
acceptance of advances in steam 
generation and its conversion into 
electric energy, and in efficient 
transmission, distribution and utili- 
zation of the end product. 
Together, the electric utility and 
the consulting engineer have con- 
tributed toward the creation of a 
climate which motivates the manu- 
facturer to develop more efficient, 
reliable, larger and more economi- 


*The term “consulting engineer’ as used herein is 
intended in the broad sense to include those pro- 
fessional organizations qualified to provide busi- 
ness, engineering, design, purchasing and other 
consultant services. In many cases such firms also 
provide project construction services. 


on 


the 


Ebasco Engineering Vice President, W. H. Colquhoun (center), reviews 
project plans with L. F. C. Reichle, nuclear engineering director, (I.), 
and R. H. Gordon (author), nuclear project engineer. Ebasco completed 
14 major design and construction projects in 1959. 


cal component equipments. The 
teamwork exhibited by these 
groups—the utility, the engineer, 
the manufacturer—has resulted in 
maintaining almost constant aver- 
age electric energy costs from 1940 
to 1958 despite a loss of more than 
50-percent in the purchasing power 
of the dollar in this same period. 
What, then, must the consulting 
engineer do to equip himself and 
serve his client in this new direc- 
tion? 
Technological Reorientation 


The consulting engineers’ col- 
leagues, the research scientists— 
physicists, chemists, metallurgists— 
are developing and demonstrating 
fundamental nuclear terms, laws 
and processes. The familiar con- 
cepts of coal pulverization, coal-air 
transport and combustion, flame 
pattern, heat release and absorp- 
tion per unit of furnace configura- 
tion and coal and ash handling have 
such functional nuclear counter- 
parts as fuel pelletization and en- 
richment, power density, irradia- 
tion level, coolant reactivity, fuel 
element design, storage and han- 
dling, spent fuel processing and 
waste disposal. Thus the consulting 
engineer must, at the outset, begin 
new educative processes. Today we 
find the consulting engineer, along 
with the manufacturers, in the 
midst of this educational phase in 
the development of nuclear power. 

The research and development 
branches of large manufacturing 
companies have invested large 
amounts of time and money to 
study and produce commercially 
sound equipment to generate steam 


from nuclear fuel. This effort has 
been supported or supplemented by 
(a) large governmental expendi- 
tures for fundamental research and 
development both in the labora- 
tories and in experimental facilities 
and (b) utility support of various 
developmental and construction 
programs. As a result, in the U. S. 
two commercial nuclear power sta- 
tions are in operation and several 
others are in the design, construc- 
tion or pre-operation phases. 

Within this developmental cli- 
mate the consulting engineer, in 
addition to fulfilling his responsibil- 
ities to utility clients engaged in 
nuclear undertakings, is aiso serv- 
ing as consultant to: 


The Atomic Energy Commission—to: 


e Evaluate alternate reactor 
concepts and applications. 

e Engineer, design and in some 
instances construct reactor 
plant, supporting facilities 
and process systems. 


The Manufacturers—to: 


e Study reactor applications. 

e Engineer and design and in 
some cases construct quasi- 
experimental stations. 

e Engineer and design ele- 
ments of commercial “pack- 
aged” stations for which the 
manufacturer has consum- 
mated contracts, generally 
outside the U. S. A. 

Both the AEC and the major 
manufacturers have recognized the 
indispensable position of the inde- 
pendent consulting engineer in the 


furtherance of practical nuclear 


power. With this recognition and 
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Group discussion, an important part of the work of consulting engineers, brings together key 
personnel associated with a nuclear project done for Knolls Atomic Power Laboratory (I. to r.): 
S. Sparacino and L. Schneitter, mechanical engineers; C. A. Streifus, nuclear project engineer; 


and R. G. Ganahl, coordinator. 


the subsequent key assignments in 
this infant industry, the consulting 
engineer is getting familiar with the 
nature of nuclear terms and proc- 
esses, while furthering growth of 
the new art. 

Thus we can state the first role of 
the consulting engineer—namely to 
assimilate and express in terms 
meaningful to the utility the funda- 
mental concepts utilized in nuclear 
generation of electricity. 


Evolutionary Economics 

The consulting engineer as the 
most impartial and most experi- 
enced in overall power-plant eco- 
nomics, must attain a position of 
leadership in the industry by form- 
ulating reliable data and reasonable 
programs based on realistic techni- 
cal and economic study. To formu- 
late such data he should analyze 
the most advanced nuclear equip- 
ment and fuel designs available at 
today’s level of technology and de- 
termine the attendant range of cost 
at which electricity can be pro- 
duced. Applying his judgment and 
foresight, he should then predict the 
rate at which these costs may be 
reduced, focusing his attention on 
the elemental forces in effect, or 
those required to achieve and even 
accelerate these cost reductions. 
Furthermore, by utilizing the nu- 
clear experience gained from his 
many assignments in this young in- 
dustry, he should also explore the 
relative merits of different reactor 
cycle concepts and systems. As a 
professional practitioner, consulting 
engineer can do all this with a 
skilled, unbiased, imaginative mind. 
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Thus, we can state the second 
role of the consulting engineer, 
namely to estimate and predict nu- 
clear energy cost ranges now and 
in the foreseeable future and to 
emphasize concepts with merit de- 
serving full developmental atten- 
tion. 

The utility management, utiliz- 
ing the consulting engineers’ evolu- 
tionary economic data, may then 
assess (without regard to other fac- 
tors to be discussed later) the cost 
to utilize nuclear fuels today, its 
effect when it will be economical 
and the areas in which to support 
research and development. 

It is generally known that the 
present prediction of consulting en- 
gineers, manufacturers and the 
AEC are not optimistic on the gen- 
eral competitive economics of nu- 
clear power over the next five 
years, although prognostications to 
1970 appear favorable. If it were not 
for the effect of other influencing 


R. H. Gordon, the au- 
thor, discusses opti- 
mum nuclear plant ar- 
rangements with 
Ebasco Engineers (I. to 
ae is Ab Cethhh us 7 
Flynn, E. J. Conway, 
Dr. H. C. Ott, and 
R. L. McAuley. 


factors, discussed below, the con- 
sulting engineer’s role might be 
cenfined to maintaining his techni- 
cal association with and guidance 
of nuclear research and develop- 
ment and to periodically reevaluat- 
ing energy costs until such time as 
competitive economics are achieved. 
However, the other factors in this 
complex picture call for a broader 
course of thought and action. 


Other Influencing Factors 


The unusual interplay of forces 
tending to accelerate development 
of the nuclear art beyond what 
would normally be expected as a 
result of basic “market-demand 
economics” are: 

1. Public Benefit—to realize the 
promise of lower energy 
costs as soon as possible and 
to firmly establish nuclear 
materials as long-term us- 
able fuel reserves. 

2. International—to maintain the 
U.S. position as world lead- 
er in nuclear technology 
thus illustrating the ad- 
vantage of belonging to the 
“free world,” and to main- 
tain our national pride. 

3. Military—to maintain our de- 
fensive and retaliatory pow- 
er far beyond that of any 
possible aggressor. 

4. Leadership—to gain leader- 
ship in nuclear technology 
and its application since this 
field represents an enor- 
mous future market. 

It is hoped that these forces can 
be effectively integrated to achieve 
the broad benefits of nuclear en- 
ergy. With such effective integra- 
tion, the government, the utility 
and the manufacturer will be ex- 
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posed to healthy motivation and the 
economic evolution of nuclear pow- 
er should be accelerated to the 
eventual advantage of the public. 
On the other hand, undue emphasis 
on any single factor might dominate 
the development program and 
hamper achievement of the overall 
objectives. For example, if nuclear 
technology and manufacturing 
know-how becomes concentrated 
and for commercial reasons nuclear 
plants are offered principally as a 
manufacturer’s package, the utility 
might then lose the benefit of the 
impartial professional consultant’s 
evaluation.and optimization of nu- 
clear systems and components and 
their subsequent design—all for 
lowest cost and maximum reliabil- 
ity and safety. As another example, 
a program which primarily satisfies 
our national pride might unjustifi- 
ably consume our financial and per- 
sonal resources for the profligate 
construction of nuclear plants. 

Grasping the nature of these 
forces, the consulting engineers’ 
third role is apparent—namely to 
anticipate their manifestation, to 
assist in their effective integration 
and to advise the utilities how best 
to conduct their operations in har- 
mony with the nuclear activities of 
others. 

To date, encouraging progress has 
been made by the electric utilities, 
either alone or in groups, to ad- 
vance nuclear technology by em- 
barking on certain experimental, 
prototype and study projects. As 
such action continues, the guidance 
of sound technical and economic 
knowledge is essential. This calls 
for the impartial consulting engi- 
neer. 


The Utility and the Engineer Must Lead 


In fulfilling his third role, the 
consulting engineer must determine 
first and foremost how best to ex- 
pand the utility industry’s initial 
ventures in nuclear power. 

Today pioneering nuclear plants 


utilizing concepts and designs for-_ 


mulated from reasonably well 
proven technology are being con- 
structed. Extrapolation of these de- 
signs and concepts and, of utmost 
importance, refinement of these de- 


Nuclear “learning curve” appraising the pros- 
pects for nuclear power demonstrates Ebasco’s 
concept of the future for nuclear energy, illus- 
trating the effect of “vigorous activity.” 
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signs appears to be the most fruit- 
ful area for immediate future ac- 
tivity. Such activity obviously en- 
tails considerable research, product 
development, design and engineer- 
ing work followed by construction 
of second- and third-generation 
plants. The cost of such activity in 
the near future will be high and the 
utility must recognize the possibil- 
ity of economic penalty in the im- 
mediate pursuit of its objective. In- 
dustrial history of the development 
of new concepts to a commercially 
attractive and marketable stage has 
shown that there are no alternatives 
to the high price of knowledge. 

Thus, the fourth role of the con- 
sulting engineer emerges—namely 
to select nuclear plants optimized 
with respect to size and reactor sys- 
tem primarily to minimize economic 
penalty, but at the same time to 
diversify exploration of alternate 
concepts to promote technological 
and economic progress. 

The consulting engineer in fulfill- 
ing his fourth role must serve his 
utility client as follows: 

1. Select the unit size and re- 
actor system considering 
firstly, the size required to 
suit the utility system 
growth; secondly, the de- 
sirability of avoiding ob 
solescence for as long as 
possible and; thirdly, the 
need for obtaining reliable 
data for projection of size 
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and concept and for future 
refinement of design details. 


2. Engineer, design and super- 
vise construction of the 
plant purely as a “kilowatt- 
hour factory” to realize 
minimum cost within the 
safety requirements of the 
nuclear station. This, of 
course, also entails site se- 
lection and hazard analyses. 


3. Incorporate economic de- 
sign refinements where cur- 
rent experience indicates 
the feasibility of such re- 
finements. 


4. Incorporate design flexibil- 
ity in areas where antici- 
pated future modifications 
might yield either signifi- 
cant operating cost savings 
or valuable data for future 
plant designs. 


As the consulting engineer-con- 
structor fulfills his fourth role, the 
nature of his total contribution in 
serving the utility industry is seen 
as a whole namely to utilize his ex- 
perience and resources, as he so 
ably does on conventional plants, 
in leading the way toward ‘develop- 
ment of this new art at the fastest 
possible pace to achieve the aims of 
Low-Cost Power for the Public; 
Long-Term Economic Fuel Re- 
serves; National Defense and Pride; 
International Prestige; Diversified 
Industry Leadership. 


UELED POWER PLANT COST POT 


Electric Light and Power, April 1, 1960 


r. 
{ 


4 


New 345-kv Backbone For New York State 
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By July 1, 1962, four times as much power will be 
able to flow between Con Edison and Niagara Mohawk 
than flows through the present 138-kv, 200-mw inter- 
connection. 

Adding 600-mw capacity and more closely cement- 
ing the systems will be a 345-kv backbone between 
Yonkers and Utica. Cost will be $35-million. At Utica 
the new lines will link with those now under con- 
struction by New York State Power Authority be- 
tween that city and Niagara Falls. 


Reclosers Play Network Protector Role 


Three reclosers are helping Central Power & Light 
maintain a high degree of service reliability on two 
lines to a carbon-black plant near Corpus Christi, 
Texas. Two of the three Westinghouse PR reclosers 
act as network protectors on the two 12-kv lines. They 
are factory-wired to operate with two special control 
units designed by Westinghouse engineers. 

If a fault occurs on either line, the recloser associ- 
ated with that line opens by a reverse-power relay. 
The substation circuit breaker then operates under 
supervision of a reclosing sequence—either to lock out 
or reclose if the fault clears. If the fault clears, the 
breaker will reclose, restoring normal voltage which 
is recognized by the control unit, and the recloser will 
re-establish dual feed to the customer. 

The control unit contains relays to detect reverse 
power presence of normal voltage and a time-delay 
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closing. A capacitor trip device trips the recloser after 
reverse power has been detected. 

The third recloser is used as a switching device on 
the feeder to the carbon plant. 


Multifueled Diesel Engine Shines In Tests 


Army Transportation Corps reports superior per- 
formance of a versatile, multifueled diesel truck 
engine, burning anything from Army gasoline to kero- 
sene or marine diesel fuel, in competition with a 
standard gasoline engine. 

During tests, two M-48 standard two-and-one-half 
ton Army tractors were used: one used conventional 
gasoline power; the other replaced the gasoline en- 
gine with a heavier multifuel diesel installation. 

Army gasoline, JP-r fuel, kerosene, standard diesel 
and marine diesel fuels were successively burned by 
the diesel rig. , 

Said ATC, the new multifuel diesel plant demon- 
strated “a significantly lower fuel consumption rate 
than the standard gasoline engine.” With kerosene or 
either grade of diesel fuel, the multifuel engine 
“greatly outperforms the standard M-48 truck.” 


Is Wood Practical For 345-kv Support? 


Answers to this question will be sought from a 
345-kv test line to be built soon by Illinois Power Co., 
on the site of Indiana & Michigan Electric Co.’s Breed 
plant. Cooperating will be AEP Service Co. engineers 
and several line-equipment suppliers. 

The line will operate open ended and will not carry 
load. Its one-mile length will consist of six or seven 
wood-pole H-frame structures. Several crossarm con- 
figurations will support a three-phase, horizontal con- 
figuration circuit using 1414-mcm expanded ACSR 
(single conductor per phase). 

Structure design will allow phase-to-phase spacings 
and numbers of units per insulator string to be altered 
as tests progress. Studies and tests may go on for as 
long as two years. 

Studies will include: leakage currents over insu- 
lator strings and their effect on the burning of wood 
supporting members; three-phase electrostatic fields 
and their effect on corona production on the line and 
conductor hardware, and the problem of maintenance 
and insulator replacement with the line energized. 

Breed station was selected as the test site because 
facilities are available there to energize the line at 
345-kv and carry on the test on a three-phase basis. 
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Fig. 1—In this early type of installation, slight canting of the entire 
structure resulted from the eccentric loading when poles were set in 
soft or wet soil. 


ERIES CAPACITORS have 

found their principal applica- 
tion on the PG&E system in the cor- 
rection of voltage fluctuations on 
long rural feeders. The company 
installed its first 12-kv series ca- 
pacitor in 1948 and has added 14 
more since that time. Performance 
to date has demonstrated the ef- 
fectiveness and economy of this 
type of application. 

Voltage fluctuation on rural feed- 
ers is a particularly difficult prob- 
lem because in most instances the 
revenue from such feeders will not 
justify the large expenditure re- 
quired for correction by conven- 
tional methods. Experience has 
shown the need for a careful study 
of each application for an increase 
in capacity or for new service to 
sawmills, dredgers, or similar loads 
to determine the probable magni- 
tude of primary voltage fluctua- 
tions which may result. If the study 
Editor’s Note—This is the essential text of a 
paper presented by the author at the Sangamo 


Workshop Seminar, held at Greenville, South 
Carolina, In November 1959. 
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indicates a flicker level liable to 
cause complaints from other cus- 
tomers, various conventional means 
for reducing voltage dips such as 
reconductoring, relocation of sub- 
station, or even selection of a more 
suitable location for the load are 
evaluated to determine their effec- 
tiveness and relative cost in the 
particular instance under study. 

A comparison of the costs of suit- 
able corrective measures with the 
expected revenue may indicate that 
the prospective load should not be 
accepted. Note that the installation 
of a series capacitor is not con- 
sidered as a means for correcting 
dips likely to be caused by a load 
not yet in service. 


Test Data Is Essential 


Inasmuch as the principal factors 
which determine the design and 
performance of a series capacitor 
are the system impedance at the 
fluctuating load and the magnitude 
and power factor of the load incre- 
ments, it is apparent that a series 


IES CAPACITORS 
12-KV FEEDERS 
... AN 11-YEAR 


RECORD 


By 
D. C. KEEZER, 


Electrical Engineer, 
Pacific Gas & Electric Company 


Experience with 15 installations on the PG&E 
system has shown the line-type series capacitor 
to be an effective and economical means for 
controlling voltage fluctuations and increasing 
the voltage stability limit of distributon feeders. 


capacitor should not be recom- 
mended until load characteristics 
can be determined by test. Tests 
have shown that the electrical char- 
acteristics of manually-controlled 
loads such as sawmill head rigs and 
dredgers are more dependent on 
the method of operation than the 
type of equipment used and that 
characteristics of such loads pre- 
dicted from typical operating curves 
or theoretical analysis are entirely 
unsuitable for design purposes. 

In order to obtain reliable infor- 
mation for design of a series capaci- 
tor, simultaneous high-speed kilo- 
watt, kilovar, and voltage charts are 
obtained on the feeder with all 
fluctuating loads and other loads 
operating normally. The data on 
these charts will show directly the 
magnitude and frequency of the 
voltage dips, and when analyzed in 
conjunction with the circuit con- 
stants will indicate the cause and 
degree of correction obtainable. 

It is important to note that al- 
though a series capacitor can be 
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very effective in reducing voltage 
dips caused by the lagging reactive 
component of load current flowing 
through inductive reactance, it is 
relatively ineffective in reducing 
voltage dips caused by the kilowatt 
component flowing through line 
resistance. 

Although it has been found that 
the electrical characteristics of 
series capacitors must be individu- 
ally engineered, experience gained 
during installation of the first few 
banks pointed out the possibility of 
standardizing some of the basic 
construction details. Standardiza- 
tion of the supporting structure and 
auxiliary equipment (bypass 
switches, protective devices, and 
damping resistors) has resulted in 
repetitive construction and appreci- 
ably reduced the cost of recent in- 
stallations. 

As shown in Fig. 2, the support- 
ing structure for the capacitors is a 
standard two-pole prefabricated 
platform designed for distribution 
transformer or regulator banks. The 
mounting timbers and pillar in- 
sulators are arranged to provide 
even distribution of capacitor 
weight as well as to provide the 
levels of phase-to-phase and phase- 
to-ground insulation required by 
local climatic conditions. 

In the design shown in Fig. 1, the 
transverse capacitor mounting tim- 
bers were installed eccentrically 
with respect to the centerline of 
the platform to provide space for 
the damping resistors. Field experi- 
ence with this design showed that 
when the poles were set in soft or 
wet soil, the moment of the resistors 
and their mounting insulators some- 
times caused a slight canting of the 
entire structure. The unbalanced 
moment was eliminated by re-de- 
signing the structure as shown in 
Fig. 2 so that the resistors are 
mounted longitudinally with re- 
spect to the platform centerline. 
This eliminated the unbalanced 
moment and resulted in a consider- 
ably simplified structure. 


By-Pass Protector Required 


In a typical series capacitor in- 
stallation, the voltage rating of the 
bank is in the order of 15 to 25% 
of the circuit line-to-neutral volt- 
age. Unless a suitable means is pro- 
vided to bypass large momentary 
currents, voltages of several times 
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rated value may build up across the 
bank during severe load-side faults. 
To prevent damage to the individ- 
ual capacitor units requires a pro- 
tective device which will operate 
quickly and reliably to limit volt- 
age rise across the bank to approxi- 
mately 250% of rated value. These 
requirements are normally met by 
some sort of are gap shunted across 
the capacitor bank. Under normal 
conditions no current flows through 
the gap. 

Under abnormad.. conditions 
(switching surges, load’side ‘faults, 
etc.) the first instantaneous value of 
voltage exceeding the setting will 
flash over the arc gap; reducing the 
voltage across the capacitor bank 
to the arc drop value and bypassing 
the combined load and fault cur- 
rents around the capacitors. 

Protection of series capacitors re- 
quires a specially-designed arc gap. 
It must have electrodes which can 
withstand persistent fault currents 
until overcurrent protective equip- 
ment can de-energize the line and 
it must be self-protecting (or pro- 
tected) against non-persistent faults 
—i.e., after the fault is cleared the 
gap must be capable of transferring 
the load current back to the capaci- 
tor or must be protected by auxil- 
iary bypassing contacts. In general, 
the lines on which series capacitors 
have been installed are subject to 
a large number of transient faults 
throughout the year and often ex- 
tend into relatively inaccessible 
areas. Therefore, the self-clearing 
type gap has been considered es- 
sential to minimize costly service 
calls and extended outages of the 
capacitor bank. 

In its early attempts to find a suit- 
able device for protection of 12-kv 
series capacitors, PG&E discovered 
that the moderate cost which could 
be justified and the comparatively 
small demand had not provided suf- 
ficient inducement for equipment 
manufacturers to develop a reliable 
and inexpensive protective device. 
Laboratory tests and field experi- 
ence with commercially available 
protective devices have been un- 
satisfactory, with little or no cor- 
relation observed between cost and 
performance. From both stand- 
points (reliability and cost), the 
most satisfactory protective device 
used to date has been a cone-gap 
overvoltage protector originally de- 


Fig. 2—This re-designed structure eliminated the 
unbalanced moment encountered with the Fig. 
1 design and resulted in a considerably simpli- 
fied structure. 


signed by PG&E engineers for pro- 
tection of open-wire telephone lines 
against high voltage. 

Fig. 3 shows a sectional view of 
the cone-gap overvoltage protector. 
Basically, it consists of a rod pass- 
ing axially through a cone. The rod 
terminates in a spiral which has 
been designed with sufficient mass 
of bronze to provide good thermal 
capacity. The instant the voltage 
across the gap exceeds its break- 
down setting an arc is initiated be- 
tween the rod and cone electrodes. 
Natural convection currents quick- 
ly move the arc upward until it is 
established between the spiral and 
cap where motor action causes it 
to rotate at high velocity. The con- 
tinuous motion of the are prevents 
localized heating and electrode spat- 
ter, enabling the gap to withstand 
currents up to 5100 amperes for a 
minimum of 12 cycles without ap- 
preciable damage. 

Tests have shown that the gap 
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Fig. 3—Assembly drawing of cone-cap overvoltage protector developed for 12-kv series capacitor 


installations. 


will reliably extinguish arcs up to 
100 amperes, which means that in 
locations where the load current 
does not exceed 100 amperes, it is 
self-protecting against transient 
faults. Overcurrent protection 
against persistent fault currents in 
the range of 110 to 250% rated bank 
current is required to prevent dam- 
age to capacitor units. The cone-gap 
overvoltage protectors require sim- 
ilar protection to prevent damage 
after flashover by persistent fault 
currents. If, as is usually the case, 
load between the substation and 
series capacitor will not permit re- 
lay settings low enough to insure 
that the feeder oil circuit breaker 
will reliably clear light fault cur- 
rents before the thermal capacity 
of the capacitors or cone-gaps is ex- 
ceeded, an auxiliary overcurrent 
protective device (recloser, fuse, 
etc.) will be required for adequate 
protection of the series capacitor 
bank. 

Existing line-protective equip- 
ment, possibly relocated, ordinarily 
affords adequate protection for the 
capacitor units and overvoltage pro- 
tectors. The position of the over- 
voltage protectors on the structure 
can be seen clearly in Fig. 4 which 
is a photograph of a recent installa- 
tion. 


Resistors Damp Oscillations 


It will be recognized that the in- 
tentional addition of a capacitive 
reactance, in series with the dis- 
tributed inductive reactance of a 
feeder, establishes a potentially res- 
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onant series RLC circuit. In fact, 
series capacitors are theoretically 
capable of causing three different 
types of resonance—subsynchronous 
resonance, ferro-resonance, and 
hunting (with large induction mo- 
tors). Although subsynchronous re- 
sonance has proved to be trouble- 
some on occasion, the other types 
have not been encountered to date. 
Fortunately, however, it is not nec- 
essary to wait for the condition to 
develop and be properly identified 
before an effective remedy can be 
prescribed. Damping resistors are 
an effective preventive measure 
against all three types of resonant 
conditions. 

The first five series capacitor 
banks installed by PG&E operated 
satisfactorily for a time without 
damping resistors. Subsynchronous 
resonant conditions have _ subse- 
quently appeared at two of these 
banks, resistors were installed on 
two others during relocation or re- 
construction, and one is still operat- 
ing satisfactorily without damping 
resistors. It is significant that ex- 
tensive tests made at the time of 
installation, including de-energizing 
and re-energizing the line at mini- 
mum load failed to disclose an in- 
cipient resonant condition. 

Experience has also shown that 
the over-all X/R ratio of a feeder 
(including source, line constants, 
series capacitor and load) may 
eventually change from a stable 
combination to one which will sus- 
tain spontaneous oscillations. For 
these reasons damping resistors are 


now included as standard compo- 
nents of all series capacitors and are 
installed during construction of the 
bank. Fig. 4 illustrates the method 
of mounting the damping resistors 
on the structure. 

In a paper published in Electrical 
Engineering, August, 1937, Butler 
and Concordia showed that the size 
of damping resistor which will pre- 
vent sustained oscillations of a 
series capacitor depends on the cir- 
cuit impedance, connected trans- 
former kva, and rating of the capac- 
itor itself. Values of resistance com- 
puted by the method outlined in 
their paper have been near 200 
ohms so consistently as to suggest 
the use of a standard resistor with 
taps. A value of about 240 ohms 
per phase, although 10% to 25% 
greater than the computed optimum 
value, seems to be a good compro- 
mise which has moderate steady- 
state losses and which will usually 
provide adequate damping during 
circuit disturbances. Values of re- 
sistance as low as ten times the 
reactance of the series capacitor 
have been required where the par- 
ticular combination of circuit con- 
stants was unusually prone to 
oscillate. 

The damping resistors are spe- 
cially designed for use with series 
capacitors and are not commercially 
available. The principal construc- 
tion details are shown in Fig. 5. The 
original design (not shown, rated 
2 kw) consisted of 120 ohms of 
No. 22 Nichrome V wire wound on 
a threaded transite water-pipe core. 
This design proved very satisfac- 
tory except when used on banks 
with relatively high impedance and 
load current where excessive core 
temperature caused cracking and 
spalling of the transite. The dissipa- 
tion rating of the present design 
has been increased to five kw by 
changing to an open-type core of 
larger diameter. 


Operating Experience Cited 

PG&E’s Cholame and Oakhurst 
banks have been selected for fur- 
ther discussion to illustrate typical 
conditions under which a series ca- 
pacitor has proved to be the most 
economical means of providing re- 
quired voltage improvement. The 
discussion of the Oakhurst bank 
also illustrates one of the operating 
problems occasionally encountered 
with series capacitors. 
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A. Cholame Series Capacitor 
The Cholame series capacitor was 
installed in 1951 as a temporary 
means for increasing the voltage 
stability limit of a 12-kv feeder until 
a 70-kv transmission line and sub- 
station could be constructed the fol- 
lowing year. This feeder was a 
heavily-loaded high-impedance cir- 
cuit with a number of large irriga- 
tion pumps connected near the end 
of the line. Under certain conditions 
the starting of a large motor ex- 
ceeded the voltage stability limit 
of the circuit, precipitating a spiral 
of rapidly increasing current and 
decreasing voltage supplied to the 
load. Complete collapse of the volt- 
age was usually prevented by op- 
eration of the undervoltage trips on 
enough of the motors to enable the 
line voltage to recover and remain 
stable until restarting of the motors 
initiated the condition again. 

The “before” and “after” voltage 
charts shown in Fig. 6 illustrate the 
condition just described and the 
voltage improvements obtained by 
installation of a 22.5-ohm series ca- 
pacitor. No resonant condition or 
other operating difficulties were ob- 
served during the short time this 
bank was in service. 

B. Oakhurst Series Capacitor 
The Oakhurst series capacitor was 
installed in 1952 to reduce 12-kv 
voltage fluctuations caused by a 
150-hp sawmill headrig. Tests on 
the primary feeder showed average 
dips of seven volts (120-volt base) 
with load fluctuations up to 600 kw 
and 340 kvar occurring at a rate 
of four per minute. Installation of 
a 2l-ohm series capacitor reduced 
the average flicker from 7 to 1.5 
volts and raised the steady voltage 
level by eight volts. 


Fig. 5—Shunt-resistor assembly for series ca- 
pacitor installation on 12-kv lines. 


Fig. 4—Typical 12-kv series capacitor installation view showing the method of mounting over- 
voltage protectors and damping resistors on the structure. 


A basis for comparing costs of 
various alternate solutions can be 
obtained by assigning a value of 
100% to the installed cost of the 
21-ohm series capacitor. Replace- 
ment of 12.2 miles of No. 2 bare 
copper with 1/o copper or equiva- 
lent would have cost approximately 
1200%. Total cost to extend 60-kw 
transmission and construct a 3-mva 
substation adjacent to the load 
would have been in excess of 
5000%. 

On several occasions, customers 
near the capacitor bank complained 
of high-voltage, rapidly flickering 
lights, and of motors running at 


substantially less than normal 
speed. These indications of sub- 
synchronous resonance were only 
reported after the circuit had 
tripped out and reclosed automati- 
cally during minimum load period. 
Apparently the over-all X/R ratio 
of this circuit had reached a value 
which would sustain oscillations 
initiated by shock excitation but 
which would not cause spontaneous 
oscillations. In all except the last 
instance, which occurred on a Sun- 
day morning, the oscillations were 
damped out as normal load built up 
on the circuit. 

Fig. 7 is a reproduction of the 
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Fig. 6—Chart showing voltage condition on 
Cholame 12-kw feeder before and after installa- 
tion of series capacitor. 


chart from a recording voltmeter 
which chanced to be installed near 
the series capacitor at the time; it 
affords an interesting and unusual 
record of the resonant condition 
just described. It will be noted that 
the primary voltage increased from 
a steady value of 120 volts (120- 
volt base) at the time the circuit 
tripped out to 130 volts after the 
circuit was re-energized. The 
higher voltage represents the RMS 
value of the 60-cps fundamental 
voltage plus a subharmonic voltage 
component having a frequency and 
amplitude determined by the res- 
onant circuit. The chart shows that 


the circuit tripped out a second time 
and again returned to a resonant 
state which persisted until the ca- 
pacitor was bypassed manually. 

Damping resistors were installed 
immediately after the occurrence of 
the resonant condition just de- 
scribed. No recurrence of this con- 
dition has been noted since the 
resistors were installed. 

Fig. 8 is a record of the occur- 
rence of subsynchronous resonance 
at another series capacitor. This 
chart clearly shows a 5-cps sub- 
harmonic voltage superimposed on 
the 60-cps primary feeder voltage. 
The decaying oscillation near the 


Fig. 7—Voltage chart showing ferro-resonant 
condition on Oakhurst 12-kv feeder. 


center of the chart is caused by a 
clipper circuit used to expand the 
voltage scale and. is not related to 
the series capacitor. 


Summary 


Summarizing the performance of 
series capacitors over the past 11 
years is not unlike taking a trial 
balance of an account. Although 
the total is well in the black, the 
account which records the perform- 
ance of series capacitors is not with- 
out an occasional red figure. 

A series capacitor correctly ap- 
plied can be a very effective and 

(Continued on page 89) 


Fig. 8—Primary voltage chart showing resonant condition (Chart taken by Brush Recorder with clipper circuit). 


Resonant Frequency = 5 cps. 


Calibration: 


2V./mm. 
Chart Speed: 25 mm./sec. 
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Fig. 1—Station Z containing four identical units; station heat rates with different totals of units running. 


ECONOMIC COMBINATION 


OF UNITS FOR 


WEEKEND LOADS 


By WILLIAM S. SCHMIDT, 
Staff Consultant 
Power Generation Department, 
Monongahela Power Company 


Scheduling the optimum combination of generating 
units for weekend load cycles can bring surprising re- 
wards; load pattern is fairly uniform and period is long 
enough for practical application of economic scheduling. 


NLESS A COMPANY’S sys- 

tem load has grown so rapidly 
that all available generators must 
be run, there is usually a consider- 
able excess of operable capacity 
Juring the weekend load cycle. Us- 
aally, the weekend load pattern is 
fairly uniform, and the period is 
long enough for practical applica- 
tion of an economic scheduling of 
units. In addition, the financial re- 
ward resulting from economic 
scheduling may be surprisingly 
large. Even a reduction in the area 
of one percent in total hourly cost 
of fuel and output maintenance on 
a system averaging 1100 mw per 
hour for the 53 hours of the week- 
end provides a saving of $50,000 or 
more a year. 


Editor’s Note: This is the essential text of a 
paper presented by the author at the October 
1959 meeting of Edison Electric Institute’s Elec- 
trical System and Equipment Committee. 
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In discussing economics of adding 
or dropping units, we are dealing 
with total operating expenses, not 
incremental costs. The latter are 
used to divide load economically 
among units that are running. 


A Time-Load Study 


To illustrate that economics of 
weekend cycling is not just a simple 
problem of shutting down least effi- 
cient units as soon as load permits, 
let us examine a small self-con- 
tained system composed of one sta- 
tion having four identical units, net 
heat rate curves of which are shown 
in Fig. 1. These, incidentally, are 
not hypothetical but are based on 
published data. Since units are 
identical, each with its own boiler, 
the net heat rate curve for each 
unit is identical and is represented 
by curve “a” for one unit, curve “b” 


for two units combined, curve “c” 


for the total of three units, and 
curve “d” for the station total of 
four combined units. 

Assuming that the 370-mw sta- 
tion load has been decreasing to 
280-mw, it is apparent that the load 
can now be carried by three units. 
Since all units have identical effi- 
ciency, it makes no difference which 
unit is shut down, but timing is the- 
criterion. If one unit is removed 
from service at 290 mw, system heat 
rate will jump from 11,260 to 11,500, 
an increase of 70,000,000 Btu per 
hour for the station. At 30 cents/- 
million Btu, this increase in system 
heat rate adds $21/hr to operating 
expense. Added to this increase in 
operating costs will be the cost of 
starting up the unit again. 

From this example, it is apparent 
that it is uneconomical to shut down 
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TOTAL HEAT INPUT 
FOR UNIT C. 
(SCALE LEFT) 


BTU-TOTAL HEAT INPUT—BTU x 10* PER HOUR 


DOLLARS PER HOUR 


1 
90 100 1410 40 50 


NET MW OUTPUT 


Fig. 2-a—Total heat input generating unit C. 


a unit until the system heat rate 
curve for the three units is less than 
that for four units. This point on 
Fig. 1 is indicated at about 260 mw. 
However, load must remain under 
260 mw a sufficient length of time 
to effect a savings from the shut- 
down unit which will be greater 
than the expense of starting it up 
again. 

Thus, the problem becomes a 
rather complicated time-load study 
and, to add to the complexity, each 
generating unit in actual practice 
has a separate and distinct heat 
rate. As the number of generating 
units increases, particularly if the 
system has rather long transmission 
lines, the problem becomes very 
laborious to solve. What is needed 
for a study of weekend economic 
scheduling is a device that will 
quickly totalize operating costs of 
all units which are running to de- 
termine total system cost in dollars 
per hour for supplying varying sys- 
tem outputs for each hour of the 
weekend, and which then will total- 
ize this for the entire 53 hours of 
the weekend period. 


Steps Involved 
Assuming that for weekend op- 
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eration there will be a sufficient 
excess of generating capacity to 
permit selection of units, the prob- 
lem is to find which combination 
should be run to provide overall 
minimum operating cost for the sys- 
tem. Each combination of units will 
result in a different total weekend 
cost. 

Since it is necessary to determine 
system hourly costs at various net 
outputs, it is fortunate that most of 
the basic data is already computed, 
as practically all companies are 
using incremental output or load- 
ing costs. To determine these in- 
cremental generating costs it is, of 


TABLE | 
Hourly Scheduling Costs 
of 
Unit C at Different Net Outputs 
NET OUTPUT TOTAL COST COST 
MW $/HR. $/MW/HR. 
40 $134 — $3.36 
50 161 3.22 
60 188 3.13 
70 216 3.08 
80 245 3.06 
85 260 3.06 
90 275 3.06 
95 292 3.07 
100 309 3.09 
105 328 Shy 
110 349 3.17 


TOTAL HOURLY 
SCHEDULING COST 
(SCALE LEFT) 


DOLLARS PER MW PER HOUR 


60. 20 80 90 
NET MW OUTPUT 


Fig. 2-b—Hourly scheduling cost generating unit C. 


course, necessary to have total heat 
input for various net mw outputs 
for each unit as shown in Fig. 2-a. 

Total fuel input in dollars per 
hour is determined for each unit 
for various net outputs. To this 
cost is added the no-load spinning 
maintenance cost (a fixed cost) plus 
incremental output maintenance 
cost. Sum of these is “hourly sched- 
uling cost” for each unit or group 
of units. This information is con- 
tained in Table I and is shown 
graphically in Fig. 2-b. 

Other operating costs, such as 
labor, are not included in these 
costs, but must be considered sep- 
arately if there is a change in cost 
of labor because of weekend shut- 
downs. Hourly scheduling costs 
considered here are included in 
basic data used by every company 
in determining incremental output 
costs with the exception of fixed 
no-load spinning costs, which are 
constant and do not affect incre- 
mental cost. 


Computer Programming 


For digital calculator program- 
ming, it may be necessary to set ur 
these tables in greater detail, suck 
as dollars per hour cost in steps of! 
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S/MW/HR 


HOURLY SCHEDULING COST 
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170 


Fig. 3—Hourly scheduling costs of various individual generating units expressed in dollars per M per hour. 


1-mw outputs. Hourly scheduling 
costs should also be determined on 
a $/mw/hr basis for each generat- 
ing unit or group, and these should 
be plotted on one large graph sim- 
ilar to Fig. 3 to assist system oper- 
ators in determining approximate 
priority of scheduling units. 

To determine economic weekend 
power supply, and to be able to take 
into account the effect of outages 
of various base load units, which 
are bound to occur, would require 
almost constant use of a digital cal- 
culator until a weekend economic 
dispatch pattern had been devel- 
oped. To illustrate principles in- 
volved, we will assume that no un- 
scheduled outages occur, that all 
equipment normally operated will 
be available and that the weekend 
load cycle will be approximated by 
using average hourly loads. 


Comparison of two Load Cycles 


The load cycle under discussion 
is shown in Fig. 4-a and as a dura- 
tion curve 4-b. This cycle has a 
maximum hour of 1400 mw, a min- 
imum of 900 mw, and over the 53 
hours represents an output of 59,- 
340 mwh. The duration curve can 
be approximated by the following 
average outputs: 
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Weekend Load Cycle | 
AVERAGE HOURLY NO. OF 


LOAD—MW HOURS MWH 
1,400 ] 1,400 
1,300 15 19,500 
1,200 4 4,800 
1,100 8 8,800 
1,000 24 24,000 

900 1 900 
Total—59,400 


In order to illustrate effect of 
different load cycles on system costs 
and priorities of units, we will as- 
sume a second weekend load cycle 
identical in shape to Cycle I, but 
with the load for each hour exactly 
100 mw less. This Cycle II can be 
approximated as follows: 


Weekend Load Cycle II 
AVERAGE HOURLY NO. OF 


LOAD—MW HOURS MWH 
1,300 1 1,300 
1,200 15 18,000 
1,100 4 4,400 
1,000 8 8,000 

900 24 21,600 
800 ] 800 
Total—54,100 


It is assumed that generators will, 
at all times, be loaded so that in- 
cremental output from each varia- 
ble generating unit will be delivered 
to the system load center at the 
same cost. In this example, division 


of system load among generators 
was actually performed according 
to this principle and total system 
hourly scheduling costs was the re- 
sult of adding together costs of in- 
dividual units. 

Total system hourly scheduling 
costs for system outputs of Load 
Cycle I are summarized in Table 
III, with all units running with unit 
A alone out of service, and unit B 
alone out of service. By plotting 
these figures as a family of curves, 
Fig. 5, one is able to see more clear- 
ly how one combination of units is 
cheaper for certain system loads 
and more costly for other loads. 
These curves may be of some as- 
sistance to the system operator but 
their use is limited. 

In order to determine total sched- 
uling cost for the three combina- 
tions of generators for Weekend 
Load Cycle I it is necessary to tab- 
ulate hourly costs for the various 
outputs and multiply each cost by 
the hours’ duration in the weekend. 
This is shown in Table IV, where 
it will be noted that the total hourly 
cost for the weekend is $930 less 
with unit A alone shut down than 
with all units running. However, 
to take out unit A, a startup ex- 
pense of $130 is incurred when it is 
restored to service. Thus, total net 
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WEEKEND CYCLE 
UNDER STUDY 
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CYCLE BEING STUDIED 
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Fig. 4—Weekend cycle and duration curve of weekend cycle being studied (11 p.m. Friday to 4 a.m. 


Monday). 


expense of Cycle I, with unit A re- 
moved is $146,140. 

When unit B alone is removed 
from service, total hourly schedul- 
ing cost is $70 less than when A is 
removed, indicating that as far as 
system expense is concerned, that 
unit B should be shut down rather 
than A. However, startup cost of 
B is $370, increasing net expense 
of Cycle I with B removed to a 
point where A has a removal prior- 
ity over B by a margin of $170. 

Scheduling costs for Cycle II are 
shown in the right-hand column of 
Table IV. Priorities of Units A and 
B are reversed from those found in 
Cycle I. In spite of Unit B’s high 
startup cost, it now has the wide 
margin of removal priority, over 
Unit A, of $290; this is a change 
from Cycle I of $460. 

To find that removal of Unit B is 
more economical than removal of 
Unit A is quite surprising when one 


various combinations of units. In 
Cycle I, when Unit B was removed, 
weekend expense declined from 
$146,940 for all units running to 
$146,310, a net decrease of $630. 
However, in Cycle II, using the 
same comparison with Unit B re- 
moved, weekend expense declined 
from $133,350, for all units running, 
to $131,900, a net decrease of $1,450. 

This shows the unreliability of 
using priority lists for all conditions 
which were prepared for certain 
system operating conditions. With 
each change in system load cycles, 
either because of shifts in major 


loads or seasonal changes, the prior- . 


ity list should be recalculated until 


a reliable pattern has been found. 
Loss or reduction of base load ca- 
pacity for maintenance or because 
of auxiliary trouble may also upset 
priority lists. Since priorities for re- 
moval of units will largely be de- 
termined by the load-time cycle, 
the more the actual load differs 
from the forecast the greater will 
be the operating expense above 
optimum. It should be pointed out 
that the example used did not de- 
termine the number-one priority 
shutdown position of all generating 
units, but illustrates the shift in 
priority between two individual 
units because of the change in the 
weekend load cycle. 


Other Benefits 


Being able to obtain total system 
scheduling costs for various load 
cycles with or without a particular 
unit is also a tool for determining 
the value of the unit to the system 
for different load cycles. Further, 
it enables management to deter- 
mine cost to the system of running 
units for area protection. 

With procedures outlined, cost to 
the system of spinning reserve ca- 
pacity for different load cycles is 
easily determined. For example, the 


i amount that total system operating 


TABLE Il 


Hourly Scheduling Costs of Unit C 
For Various System Outputs and 
Different Combinations of Units 


ALL UNITS RUNNING 


UNIT A OUT UNIT B OUT 


SYSTEM 
o . LOAD UNIT C UNIT C UNIT C 

reel Se Obese ae RCO MW NET OUTPUT NET OUTPUT NET OUTPUT 
of the two units, as shown in Fig. 3. MW $/HR. MW $/HR. MW $/HR. 
Based on these costs average cost 99 $305 105 $312 
of Unit A is about $3.40/mw/hr 95 292 97 298 
while average for Unit B is about 80 245 89 272 
= 60 188 70 216 
$2.80/mw/hr. 45 148 50 161 
More striking is the effect that 40 134 42 140 
change in load cycle has on costs of ost ich 40 134 

TABLE Ill 


Total Hourly Scheduling Costs for Various System Outputs 


and Three Combinations of Generating Units 


SYSTEM OUTPUTS 


MW TOTAL COST $/MW/HR. TOTAL COST $/MW/HR. 
1400 $3,584 $2.560 $3,612 $2.580 
1300 3,259 2.507 3,263 2.510 
1200 2,964 2.470 2,952 2.460 
1100 2,700 2.455 2,673 2.430 
1000 2,450 2.450 2,420 2.420 
900 2,218 2.465 2,187 2.430 
800 2,000 2.500 1,976 2.470 


WITH ALL UNITS RUNNING 


WITH UNIT A (ALONE) 
OUT OF SERVICE 


WITH UNIT B (ALONE) 
OUT OF SERVICE 


TOTAL COST $/MW/HR. 
$3,633 . $2.592 
3,282 2.525 
2,964 2.470 
2,670 2.427 
2,404 2.404 
2,164 2.405 
1,944 2.430 
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=xpense decreases when a unit is 
‘emoved from service is, in effect, 
‘ost to the system for the mw spin- 
ling reserve represented by that 
init. When Unit A, 40 mw, was re- 
noved from service in Cycle I, 
here was a decrease of $800 in 
yperating expenses; hence the cost 
yf spinning 40 mw was $800/40 or 
20/mw for the weekend. 

In the case of Cycle II, the same 
yperation reduced operations $1160 
x $29/mw spinning for the week- 
nd. Of course, if system expense 
should increase when the unit is 
‘emoved, there will be a negative 
‘ost to the system for that amount 
»f spinning reserve. 

Financial rewards in attaining 
>conomic scheduling seem very 
nuch worthwhile. Deviation from 
he optimum schedule, it has been 
shown, may result in a penalty of 
many thousands of dollars per 
week. Now that more companies 
1ave at their disposal digital com- 
nuters and economic dispatching 


DOLLARS PER MW PER HR 


700 


800 


900 


1,000 


SYSTEM NET OUTPUT—MW. 


Fig. 5—System hourly scheduling costs for three combinations of generators, expressed in dollars 


per MW per hour. 


equipment, it is expected that op- 
erating experience in economic dis- 
patching may soon be made avail- 
able to the industry. 
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TABLE IV—Comparison of System Weekend Scheduling Expense for Three Different Combinations of 
Generating Units and Two Different System Load Cycles 


LOAD CYCLE | 
TOTAL SYSTEM 1,400 MW PEAK 
SYSTEM SCHEDULING 900 MW MIN. 
OUTPUT COSTS HOURS 59,400 MWH 
MW. $/HR. DURATION $ PER WEEKEND 
1400 $3,584 x ] = $ 3,580 
1300 3,259 x 15 — 48,880 
All Units 1200 2,964 x 4 = 11,860 
Running 1100 2,700 x 8 = 21,600 
1000 2,450 x 24 — 58,800 
900 2,218 x ] — 2,220 
800 2,000 — —- 
Total Weekend Scheduling Expense $146,940 
1400 $3,612 x 1 = $ 3,610 
1300 3,263 x 15 —_ 48,940 
Unit A 1200 2,952 x 4 = 11,810 
(alone) 1100 2,673 x 8 = 21,380 
Shutdown 1000 2,420 x 24 = 58,080 
900 2,187 x ] a 2,190 
800 1,976 — 
Total Hourly Costs $146,010 . 
Startup Expense Unit A é 1305 
Total Weekend Scheduling Expense $146,140 
1400 $3,633 x ] = $ 3,630 
1300 3,282 x 15 = 49,230 
Unit B 1200 2,964 x 4 -= 11,860 
(alone) 1100 2,670 x 8 = 21,360 
Shutdown 1000 2,404 xX 24 — 57,700 
900 2,164 x ] = 2,160 
800 1,944 — — 
Total Hourly Costs $145,940 
Startup Expense Unit B awe AN) 6 
Total Weekend Scheduling Expense $146,310 . 
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SCHEDULING EXPENSE PER WEEKEND 


LOAD CYCLE Il 


1,300 MW PEAK 

800 MW MIN. 
54,100 MWH 

$ PER WEEKEND 


HOURS 
DURATION 


$ 3,260 
44,460 
10,800 
19,600 
53,230 

2,000 
$133,350 


_ 


Mabe Ghee ae 
HW WUT 


$ 3,260 
44,280 
10,690 
19,360 
52,490 

1,980 
$132,060 
130 
$132,190 


Metals tel 
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$ 3,280 
44,460 
10,680 
19,230 
51,940 

1,940 
$131,530 
370 
$131,900 
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CONTRACTOR ALSO 
HAS SAFETY 
OBLIGATIONS 


utility. 


While utility crews are familiar with company circuits and 


voltages, contractor linemen, particularly during emergency 


conditions, may have to deal with lines and construction 


details completely new to them. In such situations, pre- 


planning for safety is especially essential. 


TILITIES HAVE ALWAYS 

most willingly accepted safety 
responsibility of both their em- 
ployees and the public. Manage- 
ment policy on this subject is quite 
clear-and often it is spelled out in 
a prominent place in the safety and 
operating manual. As a result of 
this emphasis the electric utility 
worker is twice as safe as he used 
to be and the mortality rate has 
declined as much as 75 percent. 
Mindful of its own impressive rec- 
ord in improving safety, utility 
management is equally concerned 
with safety accomplishments of the 
contractor engaged to construct and 
maintain its lines. This concern is 
quite realistic and it involves both 
economic and moral values. 

In line construction and mainte- 
nance, often handled by contrac- 
tors, where does responsibility for 
well-being of workers lie? Obvi- 
ously, the answer must be, on all 
levels, and safety must have the 
full support of top management. 
But, safety cannot be stressed by 
the utility and ignored by the 
workers. And more than lip service 
must be given to the safety prob- 
lem by the contracting firm for 
whom the line employee works. 


66 


Positive safety measures are a 
“must” for utility, contractor and 
worker alike. 


The Worker 


Prime responsibility for safety 
lies with the worker himself. He 
owes it to himself and his family 
to steer clear of unsafe practices. 
But, human nature being what it 
is, he will often take a short cut 
that could very well cause grave 
damage. And, let’s face it, an un- 
safe worker is a hazard to more 
than just himself. His carelessness 
or lack of consideration may cause 
death or serious injury of others. 

In years gone by, the power line 
worker was considered a sport, the 
“cowboy” of the industrial world. 
He took pride in his trade and even 
in the fact that it was a dangerous 
one. His was not a job for young- 
sters or weaklings, and he was apt 
to emphasize his superiority by 
“grandstanding” — by disregarding 
at times some of the precautions a 
more sensible man would take. To- 
day the lineman is just as much an 
individualist but he has a different 
outlook. A large part of this differ- 
ence is reflected in his greater con- 
cern for safe work practices. 


By W. T. ROGERS, 


Safety Director 
Ebasco Services Incorporated 


Utility management should be interested in contractor’s 
safety records as well as performance records; a poor 
record is reflected in contract price and, frequently, a 
contractor-accident is a public-relations setback for the 


The Contractor 


Safety cannot be a hit or miss 
proposition; it must be planned and 
executed with all the thoroughness 
and ingenuity that goes into con- 
struction of a new building. The 
contractor is the foundation upon 
which a sound safety program must 
be built. The program should be 
tailored to cope with the hazards of 
the particular job. It should include 
indoctrination and training of new 
employees. It should include edu- 
cational materials and techniques 
that will teach the employee the 
value of safe performance to the 
utility, the contractor and to him- 
self. Above all, the contractor must 
see to it that the program is effec- 
tively supervised, for all the safety 
theories and techniques in the 
world are useless unless the pro- 
gram has the benefit of close super- 
vision. 

No crew is composed entirely of 
perfect workers. Contractor’s su- 
pervisor must learn rapidly, as new 
men are hired, how far he can go 
in trusting each man to do good 
work and to work safely. Beyond 
the point to which each man can be 
trusted, the contractor must fur- 
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lish the instruction, supervision 
ind discipline to supplement the 
veakness of each worker and bring 
1im up to a generally high average 
f safety and reliability. When a 
nan does not respond to instruc- 
ion, when he requires too much 
upervision, and when reasonable 
liscipline does not impress him, a 
erious problem exists and prompt 
ction is necessary. 


Supervision 


The task of closely supervising a 
rew when its members are strung 
ut over several sections, or when 
ome of them are changing over 
ines in an alley while others are 
etting poles in the street, is not an 
‘asy one. But, the contractor has 
10 alternative. He must organize 
nd arrange matters so that his 
rews receive adequate supervi- 
ion. While a supervisor cannot be 
verywhere at once, there are some 
ery good alternatives for his per- 
onal watchfulness. The construc- 
ive help of a safety consultant will 
ye of assistance in recognizing these 
Iternatives and establishing a pro- 
‘ram for their development and 
pplication. 

Although the safety value of per- 
onal protective devices, like rub- 
er gloves, sleeves, blankets, line 
lose, goggles and head protec- 
ion, has long been recognized by 
oth management and workmen of 
itilities, some men still shy away 
rom using them. Some contractors 
nay have to be convinced of the 
alue and economy of supplying 
ersonal safety equipment in full 
neasure. It is equally vital that 
vorkmen employed by contractors 
e keenly aware of the hazards of 
heir jobs. No man has learned his 


Even in emergencies and bad 
weather, linemen must take time 
to “rubber up” and use all nec- 
essary personal protective equip- 
ment. 


Contractor accidents involving the 
public are harmful to the utility’s 


public relations; barricades and 


warning signs should be used to 
keep the public out of the danger 
area. 


trade as a lineman until he has ac- 
quired the habit of wearing rubber 
gloves and using other safety de- 
vices unfailingly whenever he is 
working on or near electrical con- 
ductors or apparatus. 

Linemen assigned to rebuilding 
or maintenance jobs are exposed to 
another danger which is just about 
as hazardous as working on hot 
wires—working on old poles. The 
man who bets his life on the sound- 
ness of an old pole is taking an un- 
necessary chance. Soil conditions 
may cause rot well below the 
ground line so that even a probing 
bar does not always provide a reli- 
able test. Liberal use of guys and 
braces is the best life insurance. 


Utility’s Interest 


Other than obvious concern for 
the welfare of the worker, there 
are several reasons why a utility 
should have continuing interest in 
the contractor’s work methods and 
safety activities. Accidents on a 
utility’s property are almost in- 
variably charged to the utility no 
matter who is injured or why. Sel- 


Frequent practice in safety 
methods is necessary to 
maintain high degree of 
proficiency. 


dom does the press or newscast 
point out that the injured man 
worked for a contractor — not the 
utility. The utility’s customers are 
not even aware that a contractor is 
involved; the simple fact that a man 
on a utility pole is hurt is usually 
sufficient evidence to place the ac- 
cident at the doorstep of the utility. 
That situation can create a serious 
public relations problem, depend- 
ing on frequency and seriousness 
of such incidents. 

The utility is also interested in 
the contractor’s safety performance 
for economic reasons. Cost of the 
contractor’s premium for work- 
men’s compensation, public liabil- 
ity and other insurance is obvious- 
ly included in the contract price a 
utility pays. 

For moral, public relations and 
economic reasons, utility manage- 
ment is interested in a contractor’s 
safety experience as well as in his 
performance record. For the same 
reasons, it is to the contractor’s 
advantage to be equally concerned 
with the effectiveness of his own 
safety program. 
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Advanced Utility Methods Explored 
At PEA Planning Meeting 


Impact of fuel cells on the electric- 
power industry within the next five 
years will be small, said Dr. Herman 
A. Liebhafsky, General Electric Re- 
search Laboratory, in addressing 
the System Planning committee of 
the Pennsylvania Electric Associa- 
tion during its winter meeting Feb- 
ruary 15-16 in Pittsburgh. Neither, 
he continued, do fuel cells produc- 
ing chemicals and by-product elec- 
tricity seem important as potential 
sources of electricity. A minimum 
fuel cost for a central-station fuel 
cell has been estimated as required 
to be one mill but considerable re- 
search will be required to achieve 
this. Time required for such re- 
search will depend largely on size 
of the research effort. 


There is no mystery about the 
fuel cell, continued Dr. Liebhafsky. 
Its success depends in the first in- 
stance upon increasing the rates of 
desirable electrode reactions. It is 
hoped that such reactions will be 
well enough understood in the fu- 
ture so that fuel-cell progress can 
be made in less empirical ways than 
we are now forced to use, he con- 
cluded. 

Still another method of direct 
conversion of heat into electric 
power was evaluated by Dr. Ed- 
ward V. Sommers, Westinghouse 
Research Laboratories, who stated 
that thermoelectric power genera- 
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tion is a simple and competitively 
efficient way to provide power for a 
number of small and intermediate 
loads. Efficiency of a thermoelectric 
plant, he continued, although not 
competitive with modern central 
power stations, may soon be suffi- 
ciently high to establish it as a use- 
ful peaking compliment to a central 
power station. 

On the basis of capital cost, said 
Dr. Sommers, there is an excellent 
possibility that, in the absence of 
moving parts, thermoelectric gen- 
erators can be built at a lower cost 
than their conventional counter- 
parts. Many short-time or intermit- 
tent operations such as peaking or 
emergency generation conditions 
dictate that capital cost will be the 


Drs. H. A. Lieb- 
hafsky, General 
Electric Company, 


and E. V. Somers, 
Westinghouse _ Elec- 
tric Company, left to 
right, both discussed 
methods of direct 
of heat 
to electricity before 
the PEA group. 


conversion 


CONFERENCE 


Efficiencies ratings of common 
producers were compared by Dr. 
Westinghouse Research Laboratory, 
as shown here with present and practical 


limits of thermo-electrical power units. 
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predominant factor rather than heat 
rate. 

Pennsylvania Electric Company 
is building an experimental 460-kv 
transmission line near Johnstown 
that promises to be the first three- 
phase line operating at full voltage 
and carrying power as part of an 
established power grid, said I. L. 
Phillips, of that company. It is ex- 
pected that the line will be ener- 
gized in the summer of 1960. De- 
sign, construction, and much of the 
testing of the line will be under the 
direction of Penelec engineers, he 
said. The line is some 13 miles long 
and will parallel an existing 115-k\y 
double-circuit steel-tower line be- 
tween Claysburg substation anc 
Saxton generating station which is 


C. Morrison, chairman, PEA System Planning Committee, left, discusses program with; left tc 
right, W. Baum, vice-chairman; W. H. Prinkey, who reported on service continuity; and F. M. Reed 


chairman of the service-continuity subcommittee. 


also location of the General Public 
Utilities nuclear power plant which 
is already in the stages of construc- 
tion. 

Original plans to construct a line 
of all wood-pole structures have 
been modified, continued Phillips, 
to incorporate trial and comparison 
of other structures such as full steel 
towers, guyed metal-pole struc- 
tures, and laminated wood struc- 
tures. The line will be constructed 
in four parts using different-sized 
conductors in order to compare 
corona effects. Section A will con- 
sist of twin-bundled expanded 
ACSR conductors of 1.75 in. in 
diameter, spaced 16 in. Section B 
will consist of twin-bundled ex- 
panded ACSR conductor 1.6 in. in 
diameter, spaced 16 in. Section C 
will consist of twin-bundled ex- 
panded ACSR 1.4 in. in diameter, 
and the remaining section will use 
a single conductor of specially de- 
signed 2.32-in. diameter ACSR con- 
ductor. 

A special three-phase 50-mva 
transformer will be provided by 
General Electric Company for ter- 
mination of one end of the line 
while the other end of the line will 
utilize three specially-built single- 
phase 20-mva transformers pro- 
vided by Pennsylvania Transformer 
Company. The General Electric 
Company has volunteered to con- 
duct the entire program pertaining 
to study of lightning in vicinity of 
the line and of switching surges. 
Study of corona and of RI values 
will be done by Penelec engineers, 
Mr. Phillips stated. 


Increasing Load 
Helps Keep Rates Down 


Increases in load have played a 
major part in making it possible for 
electric utilities to hold the line on 
rates and even to decrease them 
since 1937 said W. Lyman, vice- 
president, Duquesne Light Com- 
pany, during a luncheon talk. If it 
had not been for increases in load 
during this period, in all probability 
it would have been necessary to 
have increased rates by 100 percent 
because of inflation in prices and 
costs, he said. Mr. Lyman pointed 
out that although costs of construc- 
tion, wages, and fuel have all gone 
up considerably since 1937, in- 
creased density of load has brought 
unit cost per kwh of total sales 
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W. J. Lyman, vice-president, Duquesne Light 
Company, addressed the Planning Committee 
during a luncheon. 


down 25 percent, offsetting these 
increases. We need solutions for the 
next 20 years as effective as these 
have been over the last 20 years, he 
challenged. 

Complete self-regulation of the 
system voltage so that voltage gra- 
dients from generator to primary 
circuit will be little greater at heavy 
load than at light load was declared 
a possibility by F. M. Reed, General 
Public Utilities System. This could 
be done through use of fixed and 
switched capacitors alone with no 


need for voltage regulators or 
TCUL equipment, he said, so long 
as generator voltages were swung 
a bit to assist. Such a system would 
result in a major saving in capital 
expenditures which would be en- 
hanced because capacitors could be 
added in small increments to match 
the load, whereas regulators must 
be added in sizes that would require 
comparatively large initial invest- _ 
ment. 

Use of fixed taps on step-down 
transformers in distribution sub- 
stations might call for no fixed ca- 
pacitors in such a scheme, he con- 
tinued, so that full var load could 
be carried by the generators at light 
load when capacity is usually avail- 
able and during which period line 
I’°X losses are very cheap. This pat- 
tern would keep the light-load volt- 
age as low as possible and thus al- 
low a maximum boost to be pro- 
vided by fixed taps at the substa- 
tion and distribution transformers. 
Then, as load increased and ca- 
pacitors came on the system and 
generator voltages were raised, net 
effect would be to cancel out much 
of the voltage drop throughout the 
system and on the feeders. Capaci- 
tors on the feeders themselves, he 
said, are more effective in such a 
scheme than the same var genera- 
tion in substations since their effect 


(Continued on page 89) 
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Cresap Urges Tax Reduction 
For Basic Research 


To encourage greater support for 
basic research to meet the challenge 
of the Soviet Union, Mark W. 
Cresap, Jr., president of Westing- 
house Electric Corp. has urged a 
change inthe tax laws to provide 
an incentive to American industry. 

Speaking before the Economic 
Club of Detroit, Mr. Cresap pointed 
out that simply exhorting industry 
to boost its support of basic science 
will not do the job, since basic re- 
search is not industry’s first respon- 
sibility and it will do no more than 
it can justify economically. 

Mr. Cresap said that government 
already pays for almost 50 percent 
of the total national basic research 
effort and that additional basic re- 
search must come primarily from 
funds supplied by American indus- 
try, either as contributions to uni- 
versities and research centers or to 
support basic research in industry’s 
own laboratories. 

“There are strong arguments 
against calling on government to 
pay a still higher percentage of the 
bill for pure research. 

“Tf additional support for basic 
research does not come from gov- 
ernment, then there is only one 
other place it can come from. That 
is American industry. 

“The answer is that the federal 
government must give industry a 
reason—an incentive—to increase 
progressively its support of basic 
research.” 

Suggested incentives, to date, 
have included faster write-off of 
new research facilities, outright tax 
credits for research contributions 
or expenditures, and income tax 
write-offs for expenditures on sci- 
entific research facilities, he said. 

He pointed out that the Curtis 
Bill (HR 4797) now before Con- 
gress would allow a business or 
. individual taxpayer to take an in- 
come tax credit for contributions or 
expenditures to basic research work. 


70 


ee 


MANUFACTURERS | PRODUCTS 


To provide adequate power following the severe drought of June 1959, Brazilian subsidiary of 
American and Foreign Power Co., Inc., Cia. Forca E Luz De Minas Gerais, installed 11,000 kw of 
capacity by moving in 11 1000-kw Electro-Motive Mobile Generator units. The Brazilian company 
was formerly served by hydro plants. After water supplies return to normal, the 11 units will be 


used for peaking and emergency service. 


Single-Purpose Computer 
Control To Gain More 
Acceptance 


American industry’s increasing 
acceptance of automatic electronic 
computer control markedly under- 
scores three trends that will be ef- 
fected in this development over the 
next five years, according to a Day- 
strom, Incorporated executive. 

Vice president and general man- 
ager of the firm’s Control Systems 
Division of La Jolla, California, 
Chalmer E. Jones, forecast: 

1. The next two or three years 
will see an upswing in the use of 
smaller, less expensive single-pur- 
pose computer control systems. 
Many firms will be able to equip 
themselves with single-purpose 
computer control systems for $30,- 
000 to $40,000 as against the $300,- 
000 required for a general purpose 
instrument. 

2. In the period three to five 
years hence great attention will be 
given to improving analytical in- 
struments and to new transducers. 
Work on the analytical instruments 


will be designed to lessen the im- 
portance of human judgment in 
handling information gleaned and 
processed by the system. New trans- 
ducers will be created to give a 
more accurate representation of the 
phenomena being monitored. 

3. Design of factory processing 
equipment itself will be based in- 
creasingly on computer control, 


which, in turn, will enable industry ~ 


to turn out many products hereto- 
fore impossible of production be- 


cause of the speed required in 


processing. & 

Mr. Jones, a pioneer in the com- 
puter control field, said that many 
firms no longer justified their in- 
vestment in a system on economic 
grounds alone, because experience 
had demonstrated other considera- 
tions that made computer control a 
good thing. He said they had found 
computer control and operation of 
their plants improved the quality 
of their product, stepped up pro- 
duction and enabled their plants 
actually to produce at the rate for 
which they were built. 
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Aluminum Transmission “Pole” Surpasses 


NEMA Standards 12%; Promises Savings 


A high-strength aluminum-alloy 
lattice pole transmission structure 
fabricated by the Handley-Brown 
Co. of Jackson, Michigan, has 
passed static loading tests simulat- 
ing wind loadings to 140 mph, 12- 
percent greater than NEMA stand- 
ards. Specially designed for use in 
congested residential and commer- 
cial areas on the system of the 
Louisiana Power and Light Co., the 
poles for the first time are in a 
favorable competitive situation 
price-wise with steel structures. 

The pole, standing 85 ft long and 
with a base of only two ft square, is 
intended for use on a 110-kv trans- 
mission line, with spans of 600 ft. 


Simulate Hurricane Winds 


Four separate tests were con- 
ducted to illustrate the high 
strength of the lattice pole while 
supporting three 1.28-in. diameter 
ACSR conductors and a *-in. static 
wire. These tests simulated wind 
strengths of 80, 110, 125 and 140 
mph. 

The lattice pole was cantilever 
mounted to a support. Weights 


totalling 6345 lbs were suspended 
from the cross arms and other stra- 
tegic points along the pole to rep- 
resent wind loads on the pole and 


Pole under NEMA Standards loading. Equivalent to wind of 125 mph, 


conductors. Simultaneously, longi- 
tudinal test loads of 5485 Ibs were 
applied through dynamometers to 
represent the dead weight of. the 
pole and conductors. Se 
Under loads equivalent to 140 
mph, the greatest net deflection was 
84 in. from the horizontal without 
failure to any part of the structure. 
Permanent deflection, after load 
was removed, was virtually non- 
existent. (See table page 75.) 
According to a Handley-Brown 
spokesman, the poles will be com- 
petitive with steel structures on an 
initial cost basis. Bonus savings 
come from speed and ease of erec- 
tion and long maintenance-free life. 


Totally Welded Construction 


The pole is welded throughout its 
entire length, including all chord 
angles and lacing, eliminating the 
slippage which occurs with bolted 
construction, in standard aluminum 
and steel tower structures. The 
only field bolting required during 
erection of the one-piece lattice pole 
is to connect the crossarms to the 
pole and the pole to the concrete 
foundation. 

The pole itself, with three 7-ft 
crossarms, weighs 1400 pounds or 
about 20-percent the weight of an 


the loading produced 


net deflection of 6712 in. Under 140 mph equivalent loading, net deflection was 84 in. Permanent 
deflection after load was removed was negligible. 
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Erected outside Handley-Brown 


lattice pole 
plant. Note tapered appearance created by use 
of three different sizes of chord angles in the 


main structural members. 


equivalent steel pole. To eliminate 
excess weight, Handley-Brown en- 
gineers designed special extrusion 
shapes for the main structural 
members instead of merely substi- 
tuting aluminum for steel in stand- 
ard tower construction. 

Although the pole does not taper 
from bottom to top, the weight and 
strength is strategically distributed 
by using three sizes of chord angles 
with stiffener plates welded inside 
the chords. 

These specially designed ex- 
truded chord angles employ a bulb 
at the edge which performs four 
functions: 

1. Strengthens the edge where 
failure usually occurs in con- 
ventionally designed shapes. 

2. Provides a longitudinal groove 
on the chord angle edge into 
which the lacings fit and are 

(Continued on'page 75) 
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ALLIS-CHALMERS ® 


Installs for less on pier, plank or pad 


New Allis-Chalmers small power transformers are lighter, lower by 30% 


Installation charges slashed! That’s the start of the story for 
these new-design A-C power transformers. Their “hide-away” Bigs 

compactness and lighter weight add up to big savings in ; as mer Wee 
handling and pad costs. (The 34.5-kv, 3750-kva transformer, ee. 2 
for example, weighs 8000 lb less than its predecessor. ) 


New design reduces losses, exciting current and noise level. 
Instruments are grouped for operator convenience. Servicing 
ease is assured by such features as a base sump, which collects 
and removes contaminants from active oil, and the built-in 
drain which permits sampling at the very bottom. 


Get the complete story from your nearby Allis-Chalmers New low-profile transformer features include a self-resetting 
office or write Allis-Chalmers, Power Equipment Division, mechanical relief device that automatically resets and reseals 

il k . : after operation ... and simplified handhole covers with 5 cap 
Milwaukee 1, Wisconsin A-1238 tive “J’' bolts instead of 14 nuts to remove for entrance. 
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(Continued from page 71) 


welded, speeding up produc- 
tion and keeping costs down. 

3. Makes possible a single weld 
which gives the advantages of 
both butt- and lap-welds. 

4. Acts to carry off heat of the 
welding process before it can 
affect the weld area, thus pro- 
viding greater weld strength. 

The design is an outgrowth of 


oint efforts between engineers of | | a a 
he Louisiana Power and Light Co., | ,2@aie “ 1 sees be 
uine Material Industries (who will | g ‘= 


listribute the new poles), and the 
dandley-Brown Co. Olin Mathieson 


Chemical Corp. was the supplier of W h 1 Cc h P | oneer se rvi ce 
he 6061-T6 alloy. 
DEFLECTION on] do you need to 
(Expressed in inches under cantilever tests) (S oO mp l e me nt yo Ur own st aff °? 
LOAD NET : 
NO EQUIVALENT UNDER DEFLEC- 
LOAD IN M.P.H. LOAD TION 
54% 80 8312 28% 
55 110 109% 54Y2 
55 125* 122% 672 
56% 140 135% 84 


*NEMA Standards 


Testing of the pole was conducted 
before a group of over 40 utility and 
construction engineers at the Hand- 
ley-Brown plant. 


A-C Backlog Up 


Allis Chalmers Manufacturing 
Co. has announced that backlogs of 
orders for electrical and industry 
apparatus amounted to $245.2 mil- 
lion on December 31. This is an 


increase of more than 26 percent 
over the backlog a year previous. DESIGN AND CONSULTING ENGINEERING SERVICES 


Pioneer specializes in designing power plants and offers design service for fossil 
sre fuel, hydro and atomic plants. It will also assist in forecasting load growth, in 
a 2 t= 
P DON'T READ THIS AD site selection, in purchasing and expediting of equipment and construction 
if you don’t want to get ahead. management. Pioneer’s other services include substation, transmission and 
TRANSFORMER ENGINEERS distribution studies and design. 
WANTED—Sales or Service, Mechan- 


ical Design, Electrical Design, Produc- SERVICES IN REGULATORY MATTERS 


tion or Industrial. Excellent prospects : ; er Se “7: 
for top men with rapidly expanding Pioneer offers its services in all phases of Federal, State and local utility regula- 


company. Write or call PRECISION tion, including natural gas and electric rate matters, certificate proceedings, 
TRANSFORMER CORPORATION, licensed project accounting requirements, depreciation studies for rate case 
2218 West Lake Street, Chicago 12, and income tax purposes, cost allocations and special studies, 

Illinois. Telephone SEeley 8-2906. 


CORPORATE SERVICES 


Pioneer offers its services as business and management consultants; stock transfer 
ENGINEER—ME OR EE and dividend disbursing agents; financial, accounting and tax consultants. 


New Product Design. Established manu- 
facturer of electrical connectors and 
distribution line hardware for the power 
utility trade. Experience either in the 


Write for Booklet ““pPIONEERING NEW HORIZONS IN POWER” 


Serving Electric Utilities and 


design, manufacturer or application of ; 
related products desirable. Modern plant Industrial Power Users Since 1902 
located in suburb of large midwest city. 


TRIC LIGHT & POWER, 6 No. Michi Pioneer Service & Engineering Co. 


Ave. i inois. 
gan Ave., Chicago 2, Illinois 231 SOUTH LA SALLE STREET « CHICAGO 4, ILLINOIS 
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Wall Deslagger 


By Blaw-Knox Co., an air pow- 
ered wall deslagger completes a 
normal cleaning cycle in less than 
73 seconds. Two separate air drives 
—one to extend and retract the noz- 
zle and the other to rotate it—make 
possible the high speed operation. 
Blowing medium may be air, satu- 
rated or superheated steam or a 
combination. Has external stuffing 
box. 


Circle item #22 on reply card 


Luminaire Head 


A luminaire head with adjustable 
latch lugs is now available from 
Joslyn Mfg. and Supply Co. The 
adjustable latch lugs are in the form 
of a band which clamps on the lower 
portion of the head and permits 60- 
degree rotation of the optical assem- 
bly in either direction. This rotation 
allows for proper orientation of the 
light pattern on the street, regard- 
less of the position of the pipe 
bracket with respect to street axis. 


Circle item #23 on reply card 
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Hot Jumper Hold Stick 


Designed for hot line splicing, 
making up, deadends, and for use in 
the cutting of a conductor prepara- 
tory to installing a sleeve splice, the 
Bodendieck Hot Jumper Hold Stick 
has a fiberglas insulating handle. 
Insulating interior stick controls 
jaw closing. In operation, strands 
are gripped by oval V-jaws and the 
sides are flush, making a guide for 
hot hack saw cut. Stick may be held 
at any position for guiding pigtail 
through dead end. 

Circle item #24 on reply card 


Steam Trap 


The Rifox steam trap has only 
one mechanical moving part, there- 
by eliminating the cause of much of 
the maintenance inherent in con- 
ventional steam traps. Simple trun- 
nion rotating valve controls the flow 
of condensate. Provides not only 
efficient quiet operation but also 
eliminates sudden surges of conden- 
sate. Available in sizes from .5-in. to 
2-in. diameter for pressures of 35, 
100, 150, 200, 400, 600, and 1000 psi. 


Circle item #25 on reply card 


Trencher 


The Cleveland JS-30—with in- 
stant lateral positioning and tilting 
of its digging wheel—digs trench 
behind either crawler or at any 
point within its 6-ft width. It also 
cuts vertical trench on side slope 
and similar conditions where one 
track of the crawler is on a higher 
level than the other. Total tilting 
range is 14 degrees. Standard trench 
capacity is from 11 to 24 in. wide, 
down to 5% ft deep. 


Circle item #26 on reply card 


rs 


High Potential Test Set 


Bench type, semi-portable high 
potential test sets by Associated 
Research, Inc. have outputs to 30 kv 
for determining dielectric strength 
in motors, generators, cables, and 
switchgear. Available with a-c or 
d-c output. All models provide con- 
tinuously variable voltage control. 
Optionals include automatic rate 
of rise control, preset automatic 
cycling, and automatic cut off at 
prescribed limit. ; 


Circle item #27 on reply card 
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solated Phase Bus 


A radical design concept of iso- 
ated phase bus which has reduced 
he occurrence of circulating cur- 
ents has been announced by Gen- 
ral Electric. Designed so longitu- 
linal currents will circulate in the 
nclosure at all times, minimizing 
yroblems with induced currents 
vhich can occur in structural mem- 
ers which lay parallel to the plane 
yf three-phase bus. Also reduces 
roltage build-ups between enclo- 
ures and ground. 


Circle item #28 on reply card 


Jnder-Road Borer 


Faster, easier, and more economi- 
‘al installation of pipe under streets, 
lighways and railroads is claimed 
xy the Young Engine Corp. through 
ise of its new under-road boring 
nachine. Unobstructed vision and 
‘ontrol from all sides are features. 
Jnit has 35 hp power unit with 
our speed transmission. Bores and 
nstalls casings from 6-in. to 30-in. 
liameter in one operation. Cribbing, 
‘aving and back filling are elimi- 
1ated. 


Circle item #29 on reply card 
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Dual Voltage Switch 


R T & E Corp. has redesigned the 
external switch on its dual voltage 
transformer so that the switch now 
provides a common operating shaft 
for all dual voltage arrangements, 
including non-multiples such as 
2400 x 7620. Contact structures with 
two blades per contact, are inter- 
locked within the switch body for 
permanent alignment. Utilizes spe- 
cial “one way in—one way out” 
keying arrangement with rotor 
shaft. 


Circle item #30 on reply card 


Unbreakable Refractor 


A luminaire with a virtually un- 
breakable plastic refractor is avail- 
able from General Electric. The 
Acrylic-Suburban unit is construct- 
ed with built in ballast for up to 
250-watt mercury vapor lamps or 
without ballast for up to 6000-lumen 
filament lamps. Unaffected by cor- 
rosive atmosphere, the refractor 
resists thermal shock and is inter- 
changeable with glass refractors of 
similar design. 


Circle item #31 on reply card 


Snapit-On 


Protector 
Shields 


for 
CONDENSER 
AND 
BOILER 
TUBES 


DETERS 
EROSION 
PREVENTS 
MATERIAL 
WASTAGE 


REDUCES 
MAINTENANCE 


GIVES TUBES 
LONGER LIFE 


MADE IN STAINLESS STEEL 
AVAILABLE IN ALL SIZES 


je BA SNE Ke 


e CLEVELAND 13, OHIO 


©2020 CENTER: STREET 


EXTRA Holding Power 


QUICKLY Installed 
TOUGH For long life 


EVERSTICK 
ANCHORS 


For new construction and maintenance 
—Everstick Anchors speed up work and 
provide dependable anchorage on all 
types of jobs. Made of resilient, rust 
resistant malleable iron. The toughest 
anchors made. Write for bulletin. 
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TODAY’S BEST BUY 


Install Copperweld Type M Guy Strand on your lines. It’s a low-cost, money-saving way 
to rid yourself, once and for all, of the trouble and expense that result when guys weaken 
or fail because they haven’t got what it takes to resist corrosion. 

Copperweld Type M Strand resists corrosion. Each wire is permanently protected against 
rust by a thick copper sheath that is inseparably molten-welded to a high-strength alloy 
steel core. And because it’s molten-welded, the copper will not crack, flake or peel from 
the steel core. 

As a result you pay for only one guy installation. You can put up Type M Guy Strand 
and forget it because its original strength is permanently maintained. In fact, this non- 
rusting guy strand will match the long life of modern poles. 

Moreover, Type M Strand goes up fast because it is easy to handle. It can be readily 
dead-ended by any of the conventional methods. Our Engineering Data Bulletin E.D. 1878 
gives you the complete story. Send for it today. 


PROVED DEPENDABILITY AND LONG LIFE. 
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FOR ALL GUYING PURPOSES... 


UY STRAND 


requires no maintenance ... matches pole life 


WHATEVER YOU GUY...GUY WITH COPPERWELD TYPE M STRAND 


Easily installed, Copperweld Type M Strand provides low-cost, safe and permanent guying for overhead lines, towers, 
poles, antennas, stacks, and similar structures. Put this non-rusting strand up and prove it for yourself. 


CO 7 PBR W. Ent D? Sie RoE C.OsMaP AGN. Y, Weld area of Copperweld 
WIRE AND CABLE DIVISION Glassport, Pa. Wire, greatly enlarged 
For Export: COPPERWELD STEEL INTERNATIONAL COMPANY, New York 


vo.  cddicred by Gc MOLTEN-WELD 
-gelusive with Cylpervelll 
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Superformed 
Products 


“Superforms* are packaged 
for storeroom convenience 
_.. SUPERVISOR OF STORES 


“The Fanner people 
eeeticd our store-room 
ms. 
Derr ait Superformed 
products are packaged right 
_ well identified . . . easy 
to handle and store. - + 
don’t get mixed up .- - ae 
well catalogued eral and, 
arrive on time. — 
hehe thousands of oe 
that must be stocked, an 
readily available, pace : 
tough problem for ole 
Room Supervisors. Fanne 
recognizes this, and cooper- 


A-1592A 
ates! 


FANNER 


ARMOR RODS... 

Protect long-span T&D 

lines at supports 

LINEGUARDS... 

Protect short-span T&D 

lines at supports 

PATCH RODS... 

Repair damaged conductors 

TAP ARMOR... 

Protects conductor at 

tapping points 

FANNGRIPS... 

For dead-ending strands 

and conductors 

FANNSPLICES... 

Join two ends of conductor 

wire 

PLASTIC PRODUCTS... 

For conductor surface 
protection 


FANNER 


The Fanner Manufacturing Co. 


- Brookside Park—Cleveland 9, Ohio - 
Division of Textron, Inc. 
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Niagara Mohawk Elects V.P. 


The election of F. J. Schneider to 
the post of vice president in charge 
of operations for Niagara Mohawk 
Power Corp. has been announced 
by Earle J. Machold, president. 

He was formerly superintendent 
of operations for the western divi- 
sion of the company. 

In his new position, Mr. Schneider 
will direct all electric and gas op- 
erations of the system and will 
headquarter in Syracuse. He suc- 
ceeds Leo Welch who died in Feb- 
ruary. 

Mr. Schneider has been with Ni- 
agara Mohawk since 1933, where 
he was a foreman in the construc- 
tion department. He later served in 
the engineering department and 
was promoted to electric superin- 
tendent of the central division in 
1952. 

He became assistant operations 
superintendent of the central divi- 


sion in 1954 and general superin- 
tendent of operations two years 
later. In 1958 he was named general 
superintendent of operations for the 
western division. 


EEE EE eee 


I-T-E Names Two 

Harry L. Buck, formerly vice 
president and general manager, has 
been elected executive vice presi- 
dent, and A. E. Mackenzie, previ- 
ously vice president and general 
manager of I-T-E’s Kelman Power 


Buck Mackenzie 


Circuit Breaker division, has been 
named to the newly created posi- 
tion of vice president—power equip- 
ment for the I-T-E Circuit Breaker 
Co. 

The new appointments were 
made to enable the company to 


manage more effectively its 14 divi- 
sion and subsidiary operations. 
Mr. Buck has been with I-T-E 
for 25 years, serving as treasurer 
for nine years before being named 
vice president and general manager 
in 1955. He is a director of the firm 


and two of its Canadian subsidi-_ 


aries. 
Mr. Mackenzie, who will be in 
charge of overall operations of I-T-E 


divisions which produce power 


equipment for utility, industrial, 
and commercial applications. He 


has been with the company since | 


1944. 


Hinkley Heads Research-Cottrell 


J. William Hinkley has been) 


elected president of Research-Cot- 
trell, Inc., following the resignation 
due to illness of James M. Knox. 


Mr. Knox has been elected vice- | 
chairman of the board of the organ-. 


ization. 
(Continued on next page) 
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(Continued from previous page ) 

Mr. Hinkley is also president of 
Research Corp., a foundation to 
provide means for scientific in- 
vestigation. Research-Cottrell is a 
wholly. owned subsidiary of the 
foundation. 


MEN OF POWER 
BRIEFS 


Charles W. Engelhard, president 
of Engelhard Industries, Inc., the 
world’s largest refiner and fabri- 
cator of precious metals, has been 
elected to the board of directors of 
Public Service Electric and Gas Co. 

Vice president J. Reed Hartman, 
Cincinnati Gas & Electric Co., has 
assumed wider authority in the 


company. He is now responsible for A DELTA GROUNDED TRANSFORMER 


community relations, electric sales, will usually SAVE SPACE AND MONEY 
customer service, advertising and Y 2 ; ; 
media services and sales promotion. when a grounding transformer is required. 

Fe M. Bibbs has been appointed Technical information and list of manufacturers 
administration ees of British licensed under U. S. Patent No. 2,488,628 and 
Columbia Electric’s electrical divi- Canadian Patent No. 479,050 will be sent on request. 
sion. 

Announcement has been made Park Ridge, Ill. 
that Thomas J. Galligan, vice presi- H. L. HOEPPNER 211 Imperial St. 


dent and assistant to the president, 
has been elected to the board of the 
Boston Edison Co. 

(Continued on page 84) 


JOHN E. COOPER (r) advertising manager, Dela- 
ware Power & Light Co. receives the Silver 
Advertising Award from C. C. Gerow, president 
of the Advertising Club of Wilmington. The 
award, co-sponsored by the Wilmington club 
and the Advertising Federation of America, is 
presented to the outstanding advertising execu- 
tive in the state on the basis of nomination 


Look to Superior for 


TEST SWITCHES AND BLOCKS 


from agencies, advertisers, print and broad- 
cast media throughout the state. He has pre- 
viously won numerous other honors from PUAA, } ; ‘ 
Freedoms Foundation, and Financial World. 5 : Superior 


also offers a 
complete line of 
Enclosures 

Socket Equipment 


SWITCHBOARD & DEVICES CO. 
CANTON, OHIO 


A subsidiary of 
The Union Metal Manufacturing Company 


Catalog 55 offers complete information on 
features, services, type and sizes. Write to: 
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FLAT TRUSS 


eo 
TRANSF. BANK =<’ SHIELD WIRE PEAK 
NS 


¢ 
(Future) Spe 
Se 


L 
(Future) po 


STATION DIAGRAM 


BOX TRUSS 


NOW... LET WESTINGHOUSE STANDARD STRUCTURAL 
COMPONENTS REDUCE YOUR OUTDOOR SUBSTATION 
COSTS 


e A few standardized components permit an unlimited variety 
of lower cost station arrangements. 

e Save your design time... just send us the station diagram and 
Westinghouse will design your substation with standard components. 
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ADDITIONAL ADVANTAGES: 

e Outstanding Product Integration ... structure designers coordinate with equipment designers for 
single-manufacturer responsibility and single-order coordinated delivery. 

e Efficient Use of Steel... maximum strength with minimum weight through proper choice of pre- 
designed components. 

e Simplified Field Assembly and Erection .. . all components use interchangeable members—a few 
bundles of steel instead of many. 

e Uniform Structural Components ... give clean, uncluttered appearance to the complete station. 
Compact design requires minimum plot area. 

Investigate this complete Turnkey Plan. Westinghouse assumes full responsibility for the satisfactory 

operation of the complete substation. Ask your Westinghouse sales engineer for all the facts, or write 

Westinghouse Electric Corporation, P.O. Box 868, Pittsburgh 30, Pa. J-60992-R 


you CAN BE SURE...1F ITS \ Vesti nghou SC eee ee 
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Steel Expandin 
ANCHORS 


FOUR WAY 
ASPHALT 
COATED 


Exclusive wing dim- 
ples, four way design, 
nut retainers and dou- 
ble-strength anchor 
top. Grip-Tite grips 
the earth! 


Come To Us With .Your Anchoring Problems 


@ LOW INITIAL COST §$@ EASY TO INSTALL 

@ LOW INSTALLATION @ RUGGED STEEL 
COST CONSTRUCTION 

@ plus FASTEST DELIVERY IN THE INDUSTRY 


DEPENDABILITY AT LOW COST 
r STEEL 
EXPANDING 
Grip-lite 
ANCHORS 


Grip-Iite MANUFACTURING CO. 


BOX 111 WI£INTERSET, IOWA 


ALWAYS 
“UNDER 
CONTROL’ 


OVER 20 YEARS OF 
EXPERIENCE IS THE REASON ! 


MODEL 5940-1 
TUBELESS 


STANDARDS 


conrorms EE] - 


Send for Free Literature! 


SuniStwitch 


DIVISION 


RIPLEY COMPANY, INC., MIDDLETOWN, CONN. 
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(Continued from page 81) 
William Reid Thompson, former 
superior court judge in North Caro- 
lina, has been an associate general 
counsel, Carolina Power & Light 
Co! 


Hotpoint has named I. L. Griffin 
general manager-refrigeration de- 
partment. 


John R. Heim has been appointed 
personnel coordinator for Mononga- 
hela Power Co. 


George T. Sanders is the new 
manager of customer marketing 
services. John W. Geohegan has be- 
come manager - merchandise sales. 


American Electric Power Service 
Corporation’s new advertising su- 
pervisor is Alfred J. Hart. 


Everlasting Valve Co. has elected 
William Harrower chairman of the 
board and George Zimmerman vice 
president in charge of sales. 


Carl A. Reeb, western manager 
of the Kerite Co., has been appoint- 
ed assistant to the president. Mar- 
shall C. Blevins, assistant western 
manager, has been named to suc- 


ceed Mr. Reeb. 


Your Choice for Convenience 
in PITTSBURGH 


Hotel Pittsburgher 


Right in the heart of the 
Golden Triangle 400 out- 
side rooms with TV and 
every comfort of modern 
hotel design. General 
Forbes Lounge. and Dining 
Room... Air Conditioning. 
Airport Limousine and 
Taxi Service. 


Forbes Avenue Below Grant 


ATlantic 1-6970 


Jacktown Motor Hotel 


The very finest accommo- 
dations. 60 air-conditioned 
rooms with TV, telephone, 
combination tile baths, Ex- 
cellent dining room. Facili- 
tics for group parties 15 
to 500. 

Route 30 Irwin, Pa. 

1 mile West of Irwin Interchange 


UNderhill 3-2100 


LES 


Hotel Pittshurgher Motel 


Opposite Greater Pittsburgh Air- 
porton beautiful Airport Parkway 
West. 56 luxurious air-condi- 
tioned rooms with tile bath, TV, 
private phone. Courtesy car to 
and from airport. 


AMherst 4-5152 | 


Joseph F. Duddy, Gen. Mgr. 


* Teletype Service. For immediate confirmation of reservations =~ 
at no charge .. telephone any Knott Hotel-or teletype PG-29, 


ic 


G & W Electric Specialty Co. has — 
announced two management ap- 
pointments: Norman O. Kirby has 
been made general manager and 
Robert G. Poetsch has become sales 
manager. 

C. A. Liming is the new corporate 
engineering manager - pole type 
equipment, Federal Pacific Electric 
Co, 

Allis-Chalmers has formed a 
Power Systems Engineering depart- 
ment under the management of 
T. G. A. Sillers. C. W. Bloedorn has 
also been named to the new depart- 
ment. 

Also at Allis-Chalmers, D. B. 
Scott has been appointed manager 
of the control department, succeed- 
ing F. C. Ludington, who has re- 
tired. 

John V. Page has been chosen to 
fill the post of comptroller of the 
Graver Tank & Mfg. Co. recently 
vacated by the resignation of Wil- 
liam Hopewell. 

Recent appointments at G-E in- 
clude: George S. Trotter, manager, 
western sales region, large lamp 
department; M. C. Neuhoff, man- 
ager of marketing administration 
and research, meter department; 
and Dr. J. M. Witzel, manager of 
engineering, insulating materials 
department. : 

Two new product managers have 
been appointed by National Electric 
division, H. K. Porter Co., Inc.: Ray 
Schuler has been named product 
manager, underfloor raceways, and 
Irvin C. Turner has been made 
product manager, surface raceways. 

Nye S. Spencer, formerly sales 
manager of the switchboard section 
of the switchgear division, has been 
appointed manager, utility market- 
ing, of I-T-E. He succeeds Robert 
D. Cleaves, who has resigned. At 
the same time, William A. Donald-. 
son, Jr. has been chosen to replace 
Mr. Spencer. 

Copperweld Steel Co. has an- 
nounced the promotion of Gordon 
Cavanagh to the position of product 
manager for Alumoweld, the com- | 
pany’s new aluminum-covered steel _ 
wire and strand. 

Ebasco has appointed Frank P. 
Wardwell, Warren C. Juchatz, and 
Cristopher J. Pratt to their general 
management consulting staff. | 

Hawaiian Electric Co. has named | 
Francis H. Williams promotional 
manager. 
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COMPUTER STUDIES BY 
GENERAL ELECTRIC PROVE... 


Reduced Regulator 
Bandwidths Increase 
System Earnings 


General Electric voltage regulators pro- 
vide three added benefits to distribution 
systems through bandwidth reduction 
. . . extra feeder length, capacity, and 
revenue! New General Electric computer 
studies now prove that reduced regulator 
bandwidths are practical and that they 
result in increased distribution system 
performance with no sacrifice of regu- 
lator life. 

Electric utilities have long recognized 
the desirability of bandwidths as low 
as +34 volts. The assumed stumbling 
block was the number of regulator oper- 
ations. Through analysis of actual (as 
opposed to theoretical) data, new Gen- 
eral Electric computer studies indicate 
that bandwidths of +34 volts are feas- 
ible from any standpoint, including that 
of equipment life. 

Your General Electric regulator rep- 
resentative can show you the specific 
effects on regulator operation as band- 
widths are reduced. He will show you 
how to determine if operations must be 
controlled . . . and if so, how to control 
them. Increase the return on your regu- 
lator investment, possibly with your 
existing equipment. 

Take full advantage of the important 
benefits of General Electric ML-32 step 
regulators. Reduced bandwidths provide 
more usable kva on the line . . . permit 
increased loading of existing feeders. 
This easily attainable “power adder” 
can mean increased line length and 
capacity—important tools to reduce or 
defer investment. Reduced bandwidth 
settings make significant contributions 
to feeder revenue, too! 

And contact your General Electric 
sales engineer for even more reasons 
why General Electric regulators cost 
less on the line! General Electric Com- 
pany, Schenectady 5, N. Y. 456-02 


EL 
Progress /s Our Most Important Product 


GENERAL ELECTRIC 


| 


*Tyademark 


Superformed 
Products 


"Superforms* make my A 
Budget Dollars go farther 
_.. PURCHASING AGENT 


‘We have to look at 
budgets as investments .. . 
in terms of return... a 
the way from negotiating 
and pricing, to Dee 
SN eee available when 

or use. 
ea Fanner sie 
ms, we get prompt quota- 
Sean from the Agent ane 
the Factory ... they mee 
their commitments en cive 

j service. 
ecco are reasons why 
more and more Purchasing 

Agents are buying more 
and more Superforms. 4-159 


FANNER 


.@ 
“PROTECTIVE TWIST” 


ARMOR RODS... 
Protect long-span T&D 
lines at supports 
LINEGUARDS... 

Protect short-span T&D 
lines at supports 

PATCH RODS... 

Repair damaged conductors 
TAP ARMOR... 

Protects conductor at 
tapping points 
FANNGRIPS... 

For dead-ending strands 
and conductors 
FANNSPLICES... 

Join two ends of conductor 
wire 

PLASTIC PRODUCTS... 

For conductor surface 
protection 


FANNER 


The Fanner Manufacturing Co. 


Brookside Park—Cleveland 9, Ohio 
Division of Textron, Inc. 
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J. FACILITIES 


A-C Uses Flow-On Treatment 


Continuous push-button con- 
trolled lines for surface treating and 
painting of pole-type distribution 
transformers is now in operation at 
Allis-Chalmers Pittsburgh Works. 

Transformer tanks, attached to an 
overhead conveyor system, are first 
cleaned, given an all-over phosphate 
coating, then flow coated and moved 
through a baking tunnel after each 
applied coat. An important innova- 
tion to the system is the drip tunnel 


View of transformers 
moving down assem- 
bly line to be flow 
coated at Allis - Chal- 
mers Pittsburgh plant. 


between the flow-on and the baking 
area. This drip tunnel has an atmos- 
phere of solvent vapor which re- 
tards the drying process, permitting 
the paint to level out and eliminate 
surface irregularities due to solvent 
evaporation. 

Field tests over an extended pe- 
riod in coastal and contaminated 


areas have proven the durability, — 


color and gloss retention of surfaces 
coated by the system. 


EE EE eee 


Simplex To Expand Facilities 


A $3-million expansion to Sim- 
plex Wire and Cable Company’s 
Cambridge plant will add 100,000 
sq ft of manufacturing space to the 
company’s existing plant. 

The new building program corre- 
sponds with the firm’s 75th anniver- 
sary. According to Everett Morss, 
president, large purchases of new 
equipment to modernize the manu- 
facturing process will accompany 
the new building program. 

The new building will be adjacent 
to the new H.V. test lab now near- 
ing completion. 


Ebasco Acquires Chicago Firm 


In an expansion of its midwestern 
facilities, Ebasco Services, Inc., has 
acquired the management consult- 


ing firm of H. Ferris White & Asso- 
ciates of Chicago. 


Under the terms of the consolida-— 


tion, H. Ferris White, Jr., founder 
and president of the company be- 
comes resident director of man- 
agement consulting services for 


Ebasco’s central region office. James — 


B. Hughes, a former vice president | 
of the White organization, will be-_ 
come a member of the resident staff | 


as management consultant. 


Chance Vought Purchases 
Panellit, Inc. 


Panellit, Inc. has been purchased | 


by its former subsidiary, Informa- 


tion Systems, Inc., which has in | 


turn been purchased by Chance 
Vought Aircraft, Inc. The name 
(Continued on next page) 
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GALVANIZED 
STEEL STRAND 
HAS ALL 


1. Strength 

2. Workability 
3. Ruggedness 
4, Long Life 
5. Economy 


SSNS 


When you select a size and grade of 
strand for a specific job you want to 
know that it meets every requirement 
of that job. You want ample strength 
to sustain the ultimate load—plus an 
adequate safety factor. You want pli- 
ability for ease of working in the field. 
You want ruggedness to withstand the 
abuse which may be encountered dur- 
ing and after installation. You want 
long, dependable life. And, you want 
reasonably low first cost and low main- 
tenance costs. 

For more than 50 years Crapo Gal- 
vanized Steel Strand has consistently 
demonstrated its ability to more than 
meet all of these requirements. Proof 
of its reliable performance is to be 
found in the case histories of over- 
head power and communication lines 
throughout the country. 

Crapo Galvanized Steel Strand is 
fully protected against corrosion by 
heavy, uniform, dense coatings of com- 
mercially pure zinc tightly bonded to 
the individual wires. All grades and 
sizes are available in A, B and C 
weights of coating. 


For details, ask our dis- 
tributor or write direct! 


INDIANA 


STEEL & WIRE 
COMPANY, INC. 


Muncie, Indiana 


April 1, 1960 
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(Continued from previous page) 
Information Systems, Inc. will be 
retained for the new company. 

Panellit and The Genesys Corp., 
a wholly owned Chance Vought 
subsidiary, will become separate 
operating units of the new elec- 
tronics firm. Albert Sperry, former 
president of Panellit and Informa- 
tion Systems, Inc., will become 
chairman of the board of the new 
firm. 

ISI headquarters will be moved 
to Los Angeles, site of the Genesys 
Corp. The Panellit division will con- 
tinue to operate in Skokie, IIl., a 
suburb of Chicago. 


PRODUCTION BRIEFS 


Powerdyne Inc., manufacturer of 
pole top switches for utility system 
use, has opened its doors in a new 
4,000 sq ft plant in Oswego, Oregon. 


A 30,000 sq ft expansion and new 
building is under construction by 
Computer Systems, Inc., manufac- 
turer of analog computers, simula- 
tors, and accessories. The new facil- 
ity is due for completion in May of 
this year. 


Keystone Mfg. Co. has completed 
the expansion of its Special Prod- 
ucts division to offer complete de- 
sign, engineering and fabrication 
services for all types of custom wir- 
ing enclosures. 


RCA will soon open a new facility 
at Natick, Mass., to turn out elec- 
tronic computer systems that think 
for themselves. Output of the plant 
will be control computers. 


Bendix Aviation Corp. has pur- 
chased an 80 acre site in the San 
Fernando Valley, Calif. A 650,000 
sq ft facility for the development of 
both industrial and military elec- 
tronic systems. Bendix has also an- 
nounced that it will build a new 
plant for the manufacture of its 
medium size G-15 digital computer 
and transistorized computing equip- 
ment adjacent to the computer divi- 
sion’s headquarters in Los Angeles. 
The corporate name will be changed 
to The Bendix Corporation on or 
about June 1. 


‘“DRILLED MORE 
THAN 100 HOLES 


in Hard Concrete 


WITHOUT 
RESHARPENING™*) 


IMPOSSIBLE with steel 
star drills! ROUTINE with the 


Most economical bit you can 
use in any electric or pneu- 
matic hammer! Drills in any 
masonry from brick to gran- 
ite. Does the work of 16 star 
drills. And it’s a one-man 
operation! Exclusive combi- 
nation of vertical and spiral 
flutes provides positive dust 
removal. . . no packing, stall- 
ing, or binding. Tops in econ- 
omy and efficiency on every 
job. Sizes: 46” to 142” diam- 
eter. Extended lengths up to 
18”. Send for free drilling 
manual. 


Other New England Carbide- 
Tipped Bits Include: 


Cybotiisl® 


Bits for rotary drilling of ordinary 


oe 


Multi-Tipped Bits for rotary drill- 
ing of hard masonry. 


Send for Free ''MASONRY 
BIT SELECTOR GUIDE'' and 
Start Using Today's Most 
Economical Masonry Bits 


“Neu England | 


CARBIDE TOOL CO., INC. 
55E Commercial St. | 
Medford 55, Mass. | 


| 
d f the FREE 

| EaSoNRY Bir Sei8CroR Ciube” 

| 

| 

| 


Neate isccrscctesbessconivevtsnacocsencuxvsvsoticssasncaatisnate vasseaae | 
POGreSS cccssivesvcseustvakcsisvasveoseescavsscsoussautoucticrtrertstes | 


*Trademark 


Superformed 
Products 


“Superforms* handle well” 
_..Say CONSTRUCTION and 
MAINTENANCE ENGINEERS 
“Superforms require no 
tools for regular use... - 
they are readily adaptable 


for hot-line tools . . . they 
give us uniformity of ap- 
plication and result .. « 
they handle well!” 
Construction and Main- 
tenance Engineers... the 
men responsible for getting 
things done Fast, Right and 
at Low Cost... are mak- 
ing more and more use of 
Fanner Superforms, every- 


A-1589A 


where! 


FANNER 


.@ 4 
‘PROTECTIVE TWIST’? 


ARMOR RODs... 
Protect long-span T&D 
lines at supports 
LINEGUARDS... 

Protect short-span T&D 
lines at supports 

PATCH RODS... 

Repair damaged conductors 
TAP ARMOR... 

Protects conductor at 
tapping points 
FANNGRIPS... 

For dead-ending strands 
and conductors 
FANNSPLICES... 

Join two ends of conductor 
wire 

PLASTIC PRODUCTS... 

For conductor surface 
protection 


FANNER 


The Fanner Manufacturing Co. 


Brookside Park—Cleveland 9, Ohio 
Division of Textron, Inc. 


Howell Electric Motors Co. has 
purchased the flat-type motor line 
of the Diehl Mfg. Co. Purchase 
price includes tooling, machinery 
| and design used in the manufacture 
| of the motors. 


American Chain and Cable Co. has 
purchased Electro-Mech Corp., 
manufacturer of controls and con- 
| trol systems. 


Riley Stoker has announced that 
they have entered into an agree- 
ment with Societe d’Exploitation 
d’Usines Mettalurgiques of Corbe- 
hem for the manufacture of their 
line of equipment in France, Spain, 
| Portugal and their possessions. 


| | SALES BRIEFS | 


General Electric has established a 
Components Sales Operation with 
headquarters in Ft. Wayne, Ind. 
| Manager of the new operation will 
be Arthur W. Bartling. The new 
unit will handle field sales and serv- 
ice on component products used by 
other manufacturers. 


I-T-E has announced two new 
district managers: Karl Kelly, man- 
ager of the Pittsburgh district sales 
office, and C. E. Wood, manager of 


the Miami district sales office. 


D. W. Onan & Sons, Inc. has 
appointed Onan Eastern Corp. rep- 
resentatives for the New York City 
trading area, northern counties of 
New Jersey, and Connecticut. The 
new firm is independently owned 
and is headed by Ralph Siegel, 


president. 


Warren R. Kenefick has been 
named sales engineer in its south- 
east division for Edward Valves, 
Inc. He will cover Georgia, Ala- 
bama, Florida, the Carolinas, and 
most of Tennessee from the Atlanta 
district office. 


Pfaff & Kendall has announced 
that B. E. Watson and Associates, 
Dallas, Tex., will service the north- 
ern Texas and Oklahoma area; for 
the P&K line of aluminum street 
lighting standards. 


“The brightest time of 
my life is ona 
Haley pole!”’ 7] 


CEDAR POLES 


and 


FIR CROSS ARMS 


Light in weight and clean. 
PENTAchlorophenol 

_ treated in our modern 
plant for protection 
against decay, moisture 
and insect damage. 


TWO strategically 
located yards: 


MINNEAPOLIS, 
MINNESOTA 


FINDLAY, OHIO 


R.G.HALEY & (0. 


SPITZER BLDG. 
TOLEDO 4, OHIO 
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s also felt on transmission and sub- 
ransmission while still improving 
roltage conditions along the pri- 
nary circuits themselves. 

A digital-computer program for 
letermining distribution-substation 
ransformer changes and purchases 
‘equired, when system character- 
stics and load-growth data are fed 
nto the computer memory, was de- 
cribed in a paper by M. H. Gring 
ind A. O. Thomas, both of Pennsyl- 
mania Power & Light Company. 
Nhile it was agreed they said, that 
he same results could be obtained 
hrough use of engineering assist- 
ints, they felt that cost of obtaining 
his information was less through 
ise of the digital computer. 

A method of establishing trends 
f historical data which follow a 
liminishing-rate-of increase law 
vas described by L. M. Webb, 
Tartford Electric Company. Rates 
f growth that could not be plotted 
is straight lines on semilog paper or 
hrough using Gompertz or logistic 
r least-squares methods appeared 
is straight lines when the scale of 
me coordinate of a graph paper was 
nade logarithmic and the scale of 
he other was made an arithmetic 
rogression, he said. The arithme- 
ic- progression scale is made so that 
lifference between successive terms 
quals the first term minus the last 
erm divided by one less than the 
umber of terms. Not only do indi- 
ridual groups of data following a di- 
ninishing rate of growth show as 
traight lines on such paper, he said, 
ut also when lines for several com- 
yonents which add up to a whole 
re extrapolated as continuations of 
he individual straight lines, the line 
epresenting the whole continues to 
qual the sum of its parts at all 
oints. A more complete description 
f this method will appear in an 
arly issue of EL&P. 


Survey Shows Resistance 
Space Heating Predominant 


A survey shows that 78 percent of 
he 40 electric utilities questioned 
ire promoting electric space heat- 
ng, either of the resistance or of the 
leat-pump type, reported A. 
3ertolett for the load-analysis sub- 
‘committee. Of these, 25 percent are 
ictively promoting resistance heat- 
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ing and 75 percent are promoting 
both types of heating. Seventy-eight 
percent of the companies recom- 
mend minimum insulation provi- 
sions but most do not enforce this. 
Most of the companies either did 
not know or have found little 
change in load factor and power 
factor of the system. However, with 
saturations of below one percent for 
either device, not too much change 
could be expected. 


Definitions Of Service 
Reliability Needed 


Better means for reporting and 
interpreting service outages are 
needed, declared members of the 
service-continuity subcommittee. 
Questions like, “What is an inter- 
ruption and how can it be defined?” 
and “Number of customers in- 
volved, and frequency of interrup- 
tions, as well as extent of areas af- 
fected” are important, they said, 
and must be answered before re- 
ports from different companies can 
be compared. 

One company measures service 
interruptions as follows: 


Frequency = 


Number of Customers Interrupted ae 
/O 


Number of Customers Served 


Duration = 
No. of Customer Interruption Minutes 


Number of Customers Served 


Restoration Time = 
No. of Customer Interruption Minutes 


Number of Customers Interrupted 


Another company uses a some- 
what similar measure called “Reli- 
ability Index” as follows: 


Reliability Index = 
Total Customer Min. Interrupted 


Total Customer Minutes in Period 


W. M. Pinkey, West Penn Power 
Company, reported that his com- 
pany uses IBM cards for all outages 
one minute or longer. Analysis of 
these records shows, he said, that 
44.5 percent of these outages are 
planned, weather is responsible for 
20.5 percent, and the remaining 35.0 
percent were attributed to other 
causes. Lightning has been found 
the reason for 63 percent of 
weather-caused accidents with rain 
and wind responsible for another 13. 


SERIES CAPACITORS .. . 
(Continued from page 60) 


economical means of reducing volt- 
age fluctuations and increasing cir- 
cuit stability limit; incorrectly ap- 
plied it may even aggravate existing 
conditions. The degree of correction 
obtainable from a series capacitor 
can be accurately predicted from 
design calculations, provided the 
circuit constants and load charac- 
teristics are known. The importance 
of determining load characteristics 
by actual tests cannot be overem- 
phasized. 


In a typical series capacitor in- 
stallation where Xc is approxi- 
mately equal to X,, the probability 
of establishing a resonant condition 
is relatively small but unpredict- 
able. However small the probabil- 
ity, it is still sufficient to warrant 
taking primary voltage charts on 
the feeder immediately after the 
installation is completed. Brush Re- 
corders, magnetic oscillographs, or 
other instruments having similar 
frequency response will reliably in- 
dicate the presence or absence of a 
resonant voltage component. 
Should a resonant condition exist, 


it can usually be corrected by re- 
ducing the value of the damping 
resistors. In unusually severe 
cases, such as those often associated 
with over-compensation, it may be 
necessary to reduce the capacitive 
reactance or to relocate the series 
capacitor. 

To a limited extent, series capac- 
itors will also provide certain other 
benefits such as increased steady 
voltage level and power improve- 
ment more commonly associated 
with shunt capacitors. Primarily, 
however, series capacitors are in- 
stalled to reduce the net reactance 
of the circuit; any other benefits 
obtained are incidental. 

Reducing impedance of overhead 
feeders by increasing conductor 
size soon reaches the point of dimin- 
ishing returns because of the in- 
ductive reactance inherent in the 
spacing of over-head conductors. 
This basic limitation of overhead 
circuits plus the trend toward in- 
creased use of television sets and 
other flicker-sensitive loads in out- 
lying areas served almost exclusive- 
ly by overhead lines, indicates a 
continuing and possibly increasing, 
need for series capacitors. 
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April 3-8—Engineers Joint Council, Nuclear 
Congress, Coliseum, New York, N. Y. 


April 7-8—Southeastern Electric Exchange, 
Engineering and Operation Section Con- 
ference, Roosevelt Hotel, New Orleans, 
La. 


April 11-13—A. and M. College of Texas, 
Thirteenth Annual Conference for Pro- 
tective Relay Engineers, College Station, 
Tex. 


April 20-22—Missouri Valley Electric Associa- 
tion, Engineering Conference, President 
Hotel, Kansas City, Mo. 


April 27-29—Northwest Electric Light and 
Power Association, Engineering Confer- 
ence, Hotel Florence, Missoula, Mont. 


April 28-29—Pennsylvania Electric Associa- 
tion, Systems Operation Committee, Bed- 
ford Springs Hotel, Bedford, Pa. 


May 2-4—Edison Electric Institute, Purchasing 
and Stores Committee, Annual Meeting, 
The Warwick, Philadelphia, Pa. 


May 12-13—Public Utilities Advertising As- 
sociation, Annual Convention, Waldorf 
Astoria Hotel, New York, N. Y. 


May 12-13—Pennsylvania Electric Association, 
Industrial Sales Conference, Skytop Club, 
Skytop, Pa. 


May 15-17—Wisconsin Utilities Association, 
Accounting Conference, Lake Lawn 
Lodge, Delevan, Wisc. 


May 16-18—Pacific Coast Electrical Associ- 
ation, Annual Convention, Stardust Ho- 
tel, Las Vegas, Nev. 


May 23-25 — Northwest Electric Light and 
Power Association, Business Develop- 
ment Conference, Chinook Hotel, Yaki- 
ma, Wash. 


June 2-3—Southeastern Electric Exchange, In- 
dustrial Power Sales Conference, Battery 
Park Hotel, Asheville, N. C. 


June 6-8—Edison Electric Institute, Annual 
Convention, Atlantic City, N. J. 


June 19-24—American Institute of Electrical 
Engineers, Summer General Meeting, 
Chalfont-Madden Hall, Atlantic City, 
N29; 


September 7-9—Northwest Electric Light and 
Power Association, Annual Convention, 
Glacier Park Lodge, Glacier National 
Park, Mont. 


September 28-30—Indiana Electric Associ- 
ation, 51st Annual Convention, French 
Lick-Sheraton Hotel, French Lick, Ind. 
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